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MANUFACTURE 

(57)Abstract* 

PURPOSE: To uniform the electric characteristics of surface conduction type electron 
emitting elements so as to facilitate control, and facilitate brightness adjustment and 
the like by applying a correcting waveform different from the waveform at an element 
driving time to at least one of the electron emitting elements in advance. 
CONSTITUTION- The electron emitting characteristics of respective surface 
conduction type electron emitting elements are measured in a correction process. For 
instance, paying attention to the electron emitting characteristic of one piece of the 
surface conduction type electron emitting elements, the correcting voltage of a larger 
waveform than the waveforms of the applied voltages in respective manufacturing 
processes and a driving voltage, to be concrete, the (correcting waveform with a larger 
crest value than the maximum crest value of the driving waveform and/or the 
correcting waveform with a wider pulse width than the maximum pulse width the 
other surface conduction type electron emitting elements whose electron emitting 
characteristics deviate from that of the attention-paid surface conduction type electron 
emitting element. Thereby the electron emitting ch^acteristics of the respective 
surface conduction type electron emitting elements become uniform so that correction 
and the like at the driving time required before can not be required. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This documfent has been translated ly computer So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claimfej] 

[Claim l] The electron source characterized by to be impressed beforehand the 
wave-like wave for amendment in which equips with two or more surface -conduction 
mold electron-emission components wh ich have the monotonous increment property 
that are the sxir face which consists of a 
thin film which has the component electrode and the electron-emission section of the 
couple prepared on the substrate, and the emission current is decided almost uniquely 
to a component electrical potential difference, and at least one of the 
surface-conduction mold electron-emission components of these moreover differs from 
the actuation wave at the time of this component actuation. 

[Claim 21 I t is the surface conduction mold electron emission component which consists 
of a thin film which has the component electrode and the electron emission section of 
the couple prepared on the substrate. It has two or more surface conduction mold 
electron emission components which have the monotonous that 
the emission current and a component current are decided almost uniquely to a 



component electrical potential difference. And the electron source characterized by 
impressing beforehand the wave-like wave for amendment in which at least one of 
these the surface conduction mold electron emission components differs from the 
actuation wave at the time of this component actuation, 

[Claim 3] Claim 1 characterized by the peak value of the wave for amendment being 
larger than the peak value of an actuation wave, or 2 electron sources. 
[Claim 4] Claim 1 characterized by the pulse width of the wave for amendment being 
larger than the pulse width of an actuation wave, or 2 electron sources. 
[Claim 5] claim 1 characterized by a surface conduction mold electron emission 
component being the flat-surface mold with which the component electrode was formed 
on the same side thru/or 4 - one of electron sources. 

[Claim 6] claim 1 characterized by being the vertical type with which the conductive 
thin film with which a component electrode is located up and down through an 
insulating layer, and a surface conduction mold electron emission component contains 
the electron emission section on the side face of this insulating layer was formed 
thru/or 4 one of electron sources. 

[Claim 7] claim 1 characterized by carrying out matrix arrangement of the wiring for 
having at least one or more trains of element arrays which arranged two or more 
surface conduction mold electron emission components, and driving each surface 
conduction mold electron emission component thru/or 6 one of electron sources. 
[Claim 81 claim 1 characterized by shapetof a ladder ] -arranging wiring for having at 
least one or more trains of element arrays which arranged two or more surface 
conduction moid electron emission components, and driving each surface conduction 
mold electron emission component thru/or 6 one of electron sources. 
[Claim 9] claim 1 thru/or 8 - the image formation equipment characterized by having 
a modulation means to modulate the electron ray emitted from one of electron sources 
and these electron sources according to an information signal, and the image 
formation member which Forms an image by the exposure of the electron ray from this 
electron source. 



[Claim 10) In the process of the electron source equipped with two or more surface 
conduction mold electron emission components, while forming two or more pairs of 
component electrodes on a substrate The process which forms a conductive thin film in 
the component inter electrode of each set, and a foaming process, An activation process 
and the stabilization process which holds each surface conduction mold electron 
emission component under a degree of vacuum higher than a foaming process and an 
activation process, The process of the electron source characterized by having the 
amendment process which impresses a different waveiike wave for amendment from 
the actuation wave at the time of this component actuation to the selected surface 
conduction mold electron emi ssion component,, and adjusts the electron emission 
characteristic to it 

[Claim 11] In the process of the electron source equipped with two or more sur face 
conduction mold electron emission components, while forming two or more pairs of 
component electrodes on a substrate The process which forms a conductive thin film in 
the component interelectrode of each set, and a foaming process, The stabilization 
process which holds each surface conduction mold electron emission component under 
a degree of vacuum higher than a foam ing process, The process of the electron source 
characterized by having the amendment process which impresses a different wa ve-like 
wave for amendment from the actuation wave at the time of this component actuation 
to the selected surface conduction mold electron emission component and adjusts the; 
electron emission characteristic to it. 

[Claim 12] Claim 10 characterized by the peak value of the wave for amendment being 
larger than the peak value of an actuation wave, or the process of the electron source 
of 1L 

[Claim 13] claim 10 characterized by the pulse width of the wave for amendment being 
larger than the pulse width of an actuation wave thru/or 12 - the process of one of 
electron sources. 

[Claim 14] claim 10 thru/or 13 the process of the image formation equipment 
characterized by combining with a modulation means to modulate the electron ray to 



which an electron source is manufactured and the acquired electron source is emitted 
from this electron source according to an information signal by one of processes, and 
the image formation member which forms an image by the exposure of the electron ray 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the process of image formation 
equipments, such as a display using the electron source and it which used two or more 
surface conduction mold electron emission components, and an aligner, and also this 
electron source, and image formation equipment. 
[0002] 

[Description of the Prior Art] Conventionally, two kinds, the source of a 
thermoelectron and a cold cathode electron source, are known as an electron emission 

component, and there are a field emission mold (it is described as FE mold below), a 
metal / insulating layer / metal mold (it is described as an MIM mold below), a surface 

conduction mold electron emission component, etc. in a cold cathode electron source. 

[0003] As an example of the above-mentioned FE mold W Py Impounding basin and 

W 8 W electron physics, 89 (W.) (1956) Advance written by Derain "Geld emission" Inn 
I P.Dyke&W. W.pol^'FieUl emission^ ] [ Advance ] in electron Physics orSKIIEI 
Spindt "[ Physical property ZUOBU 1 Singh-film The field Emission Casseus The Wiz 
MORIBUDENIUMU KONZU" journal OBU Applied one 47 FIJIKUSU, 5248 (C.) 
(1976) I A.Spind t r, PH YSICAL Proper tics of thin-film : field emission cathodes with] 

molybdenium cones" J . AppI . Phys. etc. is known. 

[0004] Moreover, as an example of an MIM mold, it is C. EI The Mead "THE 
tunnel-emission amplifier' 1 journal OBU Applied FIJIKUSU, 32,646 (1961) (C. ; 
A.Mead"The tunnel-emission amplifier" J.Appl.Phys.), etc. are known. 



[0005] Moreover, as an example of a surfed conduction mold electron emission 
component, it is an em. Eye Elinsoh, rhe DID Engineering Electron There are 
FIJIKUSU, 10 (1965) CM. LElinson, Radio Eng.Electron Phys.), etc. 
(0006) A surface conduction mold electron emission component uses the phenomenon 
which electron emission produces by passing a current at parallel at a film surface in 
the conductive thin film formed on the insulating substrate. As (his surface electric 
mold electron emission component it is Sn02 by said Elinson etc; The thing using a 
thin film, thing [G Dittmer depended on Au thin film - "SUIN solid FIRUMUSU" (G. 
- Dittmer"Thin Solid Films" -) 9,317(1972)], In 203 / Sn02 Thing [em depended on a 
thin film a Hartwell phone - stud and ~ C "IEEE transformer Edie KONFU" (M. 
Hartwell and C.G.FonstadlEEE Trans.ED Conf." and 519 (1975) -) G thing [Araki 
**** "a vacuum" depended on a carbon thin film - the 26th volume, No. h 22 etc. 
pages (1983X etc. are reported. 

[0007] It is the above-mentioned era which formed the electron emission section in 
conductive thin films, such as a metallic oxide which connects the component 
inter-electrode of the couple prepared on the insulating substra te as a typical example 
of a configuration of a surface conduction mold electron em ission component, by 
energization processing beforehand called foaming. HartwelTs thing is mentioned. 
0.5- 1mm and component electrode width of face are set up for the component electrode 
spacing of this surface conduction mold electron emission component by 0. 1mm. 
[0008] It is common to perform energization processing beforehand called foaming to a 
conductive thin film, before performing electron emission, and to form the electron 
emission section in these surface conduction mold electron emission components, 
conventionally, this foaming carries out impression energization of the minute in 
direct current voltage or the about rising voltage /carried out very slowly for example, 
lv, to the ends of said conductive thin film, breaks, deforms or deteriorates a 
conductive thin film locally and changes structure - making - electric - high - it is 
the processing which forms the electron emission section of a condition [ **** ]. 
Electron emission is performed from near the crack generated in the electron emission 



section by impressing an electrical potential difference to the conductive thin film with 
which the above-mentioned electron emission section was formed, and passing a 
current 

[0009) Since structure is simple and manufacture is also easy structure, the 
above-mentioned surface conduction mold electron emission component covers a large 
area, and has the advantage which can carry out a large number array formation. 
Then, the various application for harnessing thivS description is studied. For example, 
utilization to image formation equipments, such as a display, is mentioned. 
R)010] Conventionally, as an example which carried out array formation of many 
surface conduction mold electron emission componen ts, a surface conduction mold 
electron emission component is arranged to juxtaposition, and the electron source 
which carried out the line array (it is also called ladder type arrangement) of many 
lines which connected the ends (both components electrode) of each surface conduction 
mold electron emission component with wiring (it is also called common wiring), 
respectively is mentioned (JP, 1-3 1332, A, a 1-283749 official report, 1-257552 official 
report). Moreover, especially in the display the display which combined the electron 
source to which it was possible to have considered as the display using liquid crystal 
and the same plate mold display, and the back light has moreover arranged many 
surface conduction mold electron emission components as an unnecessary spontaneous 
light type display, and the fluorescent substance which emits light in the light by the 
exposure of the electron ray from this electron source is proposed (the U.S. patent No; 
5066883 description). 

toon] 

tProblem(s) to be Solved by the Invention] However, in the case of the conventional 
electron source using a surface conduction mold electron emission component, there 
were: the following problems. 

[0012] That is, it is easy to produce distribution on a foaming electrical potential 
difference in the voltage drop by dispersion in resistance of the thin film in front of 
foaming, and resistance of wiring wh ich connects ma ny surface conduction mold 



electron emissipa ^mporierits, and hard to form all surface ccmduc tion mold electron 
emission components on the same conditions. Therefore, properties, such as resistance 
of the surface conduction mold electron emission component after foaming and 
electron emission, vary. When a voltage-current property varies, the amount of 
emission electron (the case of a display luminescence brightness) will change for every 
surface conduction mold electron emission component, and brightness nonuniformity 
arises in a display, 

[0013] Making memory memorize the property of each surface conduction mold 
electron emission component, and applying amendment as an approach of canceling 
dispersion in t he above-mentioned luminescence brightness, at the time of each 
surface conduction mold electron emission component actuation is also considered ♦ 
However memory is needed for every surface conduction mold electron emission 
component in this case, an actuation circuit becomes complicated, and it becomes 
expensive equipment 

[0014] It is called for that the electrical property of each surface conduction mold 
electron emission component is uniform, and it is easy to control it from such a thing 
in the electron source using two or more surface conduction mold electron emission 
components. 

[0015] This invention aims at obtaining easy image formation equipments, such as a 
brilliance control, while it shall be uniform and shall tend to control the electrical 
property of each surface conduction mold election emission component in view of this 
conventional trouble in the electron source using two or more surface conduction mold 
electron emission components. 
[00161 

[Means for Solving the Problem and its Function] Invention of claims 1-7 is invention 
about an electron source, and it is the surface conduction mold electron emission 
component which consists of a thin film which has the component electrode and the 
electron emission section of the couple prepared on the substrate. The monotonous 
increment property -that the emission current is decided almost uniquely to a 



component electrical potential difference Or it has two or more surface conduction 
mold electron emission components which have the monotonous increment property 
that the emission current and a component current are decided almost uniquely to a 
component electrical potential difference. And it has the big description at the point 
that the wave-like wave for amendment in which at least one of these the surface 
conduction mold electron emission components differs from the wave at the time of this 
component actuation is impressed beforehand. 

[0017] Invention of claim 9 is image formation equipment which used the 
above-mentioned electron source. 

[0018] In the process of the electron source which invention of claims l Q-13 is 
invention about the process of the above-mentioned electron source, and was equipped 
with two or more surface conduction mold electron emission components, while 
forming two or more pairs of component electrodes on a substrate The process which 
forms a conductive thin film in the component inter electrode of each set and a 
foaming process, The activation process performed if needed and the stabilization 
process which holds each surface conduction mold electron emission component under 
a degree of vacuum higher than a foaming process and an activation process, It has 
the big description at the point of having the amendment process which impresses a 
different wave like wave for amendment from the actuation wave at the time of this 
component actuation to the selected surface conduction mold electron emission 
component, and adjusts the electron emission characteristic to it 
[0019] Furthermore, invention of claim 14 is the process of said image formation 
equipment 

[0020] As mentioned above, this invention relates to the new electron source which 
used two or more surface conduction mold electron emission components, the image 
formation equipments using this, and these processes, and explains the configuration 
and operation of each invention further below with the example of the suitable surface 
conduction mold electron emission component for these. 

[0021] There are a flatsurface mold and a vertical type in a surface conduction mold 



electron emission component and it can use with any surface conduction mold 
electron emission component about this invention. First, the fundamental 
configuration of a flat-surface mold surface conduction mold electron emission 
component is explained. 

[0022] Drawing 1 (a) and (b) are drawings showing the fundamental configuration of a 
flat-surface mold surface conduction mold electron emission component. 
[0023] For 1, as for the electron emission section and 3, ih drawing 1 , a conductive 

thin film, and 4 and 5 are [ a substrate and 2 ] component electrodes. 

[0024] As a substrate 1, it is Si02 by a spatter etc. to the glass which decreased 
impurity contents, such as quartz glass and Na, for example, blue plate glass, and blue 
plate glass. Ceramics which carried out the laminating, such as a layered product and 
an alumina, is mentioned. 

[0025] Common conductor material is used as an ingredient of the component 
electrodes 4 and 5 which counter. For example, metals, such as nickel, Cr, Au, Mo, W, 
Pt Ti, aluminum, Cu, and Pd, or an alloy, and Pd, the printed conductor which 
consists of a metal or a metallic oxide, glass, etc., such as Ag, Au, Ru02, and Pd-Ag, 
and In2 03*Sn02 etc. - it is suitably chosen from semi-conductor conductor material, 
such as a transparence conductor and polish recon, etc. 

[0026] The configuration of the component electrode spacing L, component electrode 
die-length W, and the conductive thin film 3 etc. is designed by the gestalt applied. 
[0027] As for die comjponent electrode spacing L, it is desirable that it is hundreds of 
micrometers from hundreds of nanometers, and it is dozens of micrometers from 
several micrometers by the field strength which can carry out electron emission to the 
component electrode 4 and the electrical potential difference impressed among five 
more preferably. 

[0028] When component electrode die-length W takes into consideration the resistance 
and the electron emission characteristic of an electrode, i t is hundreds of micrometers 
from several micrometers preferably, and the component electrolyte thickness d is 
several micrometers from hundreds of A. 



[0029] In addition, although the surfepe conduction mold electron emiBsion component 
shown in drawing 1 tethat by which the laminating was carried out to the order of the 
component electrodes 4 and 5 and the conductive thin film 3 on the substrate 1, it is 
good on a substrate 1 also as what carried out the laminating to the order of the 
conductive thin film 3 and the component electrodes 4 and 6. 

[0030] As for the conductive thin film 3, it is desirable that it is especially the particle 
film which consisted of particles in order to acquire the good electron emission 
characteristic, and the thickness is suitably chosen by resistance, foaming conditions 
mentioned later between the step coverage to the component electrodes 4 and 5, the 
component electrode 4, arid 5. The thickness of tliis conductive thin film 3 is thousands 
of A from several angstroms preferably it is 500Afrom 10A especially preferably and 
that resistance is sheet resistance of the 7th power ohm / ** of 10 from the cube of 10. 
[0031] As an ingredient which constitutes the conductive thin film 3, for example Pd, 
Pt, Ru, Ag, Metals, such as Au, Ti, In, Cu, Cr, Fe, Zn, Sn, Ta, W, and Pb, PdO, Sn02, In 
203, PbO, and Sb 203 eta - an oxide - HfB2, ZrB2, LaB6, CeB6, YB4, and GdB4 etc. 
- semi-conductors, such as nitrides, such as carbide, such as boride, and TiC, ZrC, HfC, 
TaC, SiC, WC, and TiN, ZrN, HfN, and Si, germanium, carbon, etc, are mentioned. 
[0032] In addition, the above-mentioned particle film is film with which two or more 
particles gathered, and not only the condition that the particle distributed separately 
but a particle puts mutually the film in contiguity or the condition Gsland shape is also 
included) of having overlapped, as the fine structure. When it is the particle film, it is 
desirable especially desirable that it is thousands of A from several angstroms, and the 
particle size of a particle is 2Q0A from 10A. 

[0033] The crack is included in the electron emission section 2, and electron emission 
is performed from near [ this ] a crack. The electron emission section 2 and the crack 
itself including this crack are formed depending on processes, such as thickness of the 
conductive thin film 3, mem braneous quality, an ingredient, and foaming conditions 
mentioned later. Therefore, the location and configuration of the electron emission 
section 2 are not specified as a location and a configuration as shown in drawing 1 . 



[0034] A crack may have a conductive particle with a particle size of several angstroms 
to hundreds of A. This conductive particle is the same as that of some elements of the 
ingredient which constitutes the conductive thin film 3, or all. Moreover, the electron 
emission section 2 including a crack and the conductive thin film 3 of the nearmay 
have carbon and a carbon compound. 

[00351 Next, the fundamental configuration of a vertical- type surface conduction mold 
electron emission component is explained. 

[00361 Drawine 2 is drawing showing the fundamental configuration of a vertical-type 
surface conduction mold electron emission component, and 21 in drawing is a level 
difference formation member, in addition the same sign as drawing 1 shows the same 
member. 

[0037] A substrate 1, the electron emission section 2, the conductive thin film 3. and 
the component electrodes 4 and 5 consist of the same ingredients as the flat-surface 
mold surface conduction mold electron emission component mentioned above. 
[0038] Si02 to which the level difference formation member 21 was attached by the 
vacuum deposition method, print processes, a spatter, etc. etc. - it consists of 
insulating ingredients. Although the thickness of this level difference formation 
member 21 corresponds to the component electrode spacing L of the flatsurfoce mold 
surface conduction mold electron emission component described previously (refer to 
drawing 1 ) and is set up with the method of creating the level difference formation 
member 21, the component electrode 4, and the field strength that can carry out 
electron emission to the electrical potential difference impressed among five, 
preferably, from hundreds of A, it is dozens of micrometers and is several micipmefers 
from hundreds of A especially preferably. 

[0039] Although the laminating of it is carried out on the component electrodes 4 and 5 
since the conductive thin film 3 is formed after creation of the component electrodes 4 
and 5, it is usually possible also for creating the component electrodes 4 and 5 after 
formation of the conductive thin film 3, and the laminating of the component 
electrodes 4 and 5 being made lo be carried but on the cond ucti ve th in fi I m 3. 



Moreover, since it depends for formation of the electron emission section 2 on 
processes, such as thickness of the conductive thin film 3, membraneous quality, an 
ingredient, and foaming conditions mentioned later, as explanation of a flat-surface 
mold surface conduction mold electron emission component was described, the location 
and configuration are not specified as a location and a configuration as shown in 
drawing 2 , 

[0040] In addition, although a flat-surface mold is made into an example and the 
following explanation explains it among an above-mentioned flat-surface mold surface 
conduction mold electron emission component and a vertical-type surface conduction 
mold, electron emission component it is replaced with a flat-surface mold surface 
conduction mold electron emission component, and is good also as a vertical-type 
surface conduction mold electron emission component 

[0041] Although various approaches as a process of a surface conduction mold electron 
emission component can be considered, the example is explained based on drawing 3 . 
In addition, in drawing 3 , the same sign as drawing 1 shows the same member. 
[0042] 1) Form the component electrodes 4 and 5 on the field of a substrate 1 with a 
photolithography technique after a detergent, pure water, and an organic solvent fully 
wash a substrate 1 and making a component electrode material deposit by the vacuum 
deposition method, a spa tter, etc. (drawing 3 (a)X 

[0043] 2) By applying and leaving an organic metal solution on the substrate 1 which 
formed the component electrodes 4 and 5, connect between the component electrode 4 
and the component electrode 5. and form an organic metal thin film. In addition, an 
organic metal solution is a solution of the organic compound which uses the metal of 
the component of the above-mentioned conductive thin film 3 as the main elemen t 
Then, the conductive thin film 3 in which carried out heating baking processing of the 
Organic metal thin film, arid patterning was carried out by a lift off, etching, etc. is 
formed ( drawing 3 (b)). In addition, although explained by the method of applying an 
organic metal solution, the organic metal film can also be formed here, for example by 
vacuum evaporation technique, a spatter, modified chemical yapor deposition, the 



distributed applying method, the dipping method, tJie spinner method, etc., without 
restricting to this. 

[0044] 3) Then, perform energization processing called foaming. If it energizes from a 
non-illustrated power source between the component electrode 4 and 5, the electron 
emission section 2 from which structure changed will be formed in the part of the 
conductive thin film 3 ( drawing 3 ((0). The part where the conductive thin Elm 3 was 
made to break, deform or deteriorate locally by this energization proces^ng in, attd 
structure changed is the electron emission section 3. 

[0045) The example of the voltage waveform of energization foaming is shown in 
drawing 4 . 

[0046] Especially a voltage waveform has a desirable pulse shape, and it may impress 
an electrical-potential diflerence pulse, making the case ( drawing 4 (a)) where the 
pulse which made the pulse height value the constant voltage is impressed 
continuously, and a pulse height value increase ( drawing 4 (b)X 
[0047] First, drawing 4 (a) explains the case where a pulse height value is made into a 
constant voltage. 

[0048] It is the pulse width and pulse separation of a voltage waveform, for example, 
Tl is made into 1 microsecond • 10 mses, they make T2 10 microseconds - 100 mses, 
and Tl and T2 in drawing 4 (a) choose it suitably according to the gestait of the 
surface conduction mold electron emission comi^onent which mentioned above peak 
value (peak voltage 'at the time of foaming), and they are impressed from several 
seconds under the vacuum ambient atmosphere of a suitable degree of vacuum for 
dozens minutes. In additipn, the voltage waveform to impress is npt limited to the 
chopping sea illustrated, and the wave of requests, such as a square wave, can be used 
for it. 

[0049] Next, drawing 4 (b) explains the case where an electric^li)otential-difference 
pulse is impressed, making a pulse height value increase. 
[0050] Tl and T2 in drawing 4 (b) - drawing 4 (a) the same - peak value (peak 
voltage at the time of foaming) -* for example, it is made to increase Q.lV step extent 



every, and impresses under the same suitable vacuum ambient atmosphere as 
explanation of drawing 4 (a). 

[0051] In addition, energization foaming is ended, when a component current is 
measured on the electrical potential difference of extent which the conductive (Ain film 
3 (refer to drawing 1 and drawing 2 ) breaks and deforms, or does not deteriorate it 
locally, for example, an about [ 0.1V ] electrical potential difference, and resistance is 
calculated, for example, resistance beyond lM ohm is shown in pulse separation T2. 
[0052] 4) Next, perform preferably processing called an activation process to the 
component which energization foaming ended. 

[0053] An activation process is a process which is the degree of vacuum of for example, 
ten power [ 4th / -] ■ 10 to 5th power torr extent and can raise the condition of a 
component current and the emission current remarkably by making carbon and a 
carbon compound deposit from the organic substance which says the thing of the 
processing which repeats impression of the pulse which made the pulse height value 
the constant voltage like explanation at a foaming process, and exists in a vacuum 
ambient atmosphere. Since th is activation process is effective if it is made to end when 
it carries out measuring for example, a component current and the emission current, 
for example, the emission current is saturated, it is desirable. Moreover, the pulse 
height value in an activation process is desirable actuation wave-like peak value. 
[0054] In addition, the above-mentioned carbon and a carbon compound are graphite 
(the both sides of a single crystal and polycrystal are pointed out), and amorphous 
carbon (the mixture of amorphous carbon, and this and polycrystal graphite is pointed 
out). Moreover, 500A or less of the deposition thickness is 300A or less more preferably. 
[0055] Thus, the basic property of the surface conduction mold electron emission 
component obtained is explained below. 

[0056] Drawing s is the outline block diagram showing an example of the 
measurement assessment system for measuring the electron emission characteristic of 
a surface conduction mold electron emission component and explains this 
measurement assessment system first 



[0057] la drawing 5 , the same sign as drawing 1 shows the same member Moreover, 
an ammeter for a power source for 51 to impress the component electrical potential 
difference Vf to a component and 50 to measure the component current If which flows 
the component electrode 4 and the conductive thin film 3 between five, As for an 
ammeter for a high voltage power supply for an anode electrode for 54 to catch the 
emission current Ie emitted from the electron emission section 2 and 53 to impress an 
electrical potential difference to ^the-a1acde-efedM^e 54 and 52 to measure the emission 
current Ie emitted from the electron emission section 2, and 55, vacuum devices and 
56 are exhaust air pumps. 

[0058] A surface conduction mold electron emission component and anode electrode 54 
grade are installed in vacuum devices 55, the device which needs a non-illustrated 
vacuum gage etc. for these vacuum devices 55 possesses them, and measurement 
assessment of a surface conduction mold electron emission component has come to be 
able to do them under a desired vacuum. 

[0059] The exhaust air pump 56 consists of a usual high vacuum equipment system 
which consists of a turbine pump, a rotary pump, etc., and an ultra-high-vacuum 
equipment system which consists of an ion pump etc. Moreover, the substrate 1 of the 
vacuum devices 55 whole and a surface conduction mold electron emission component 
can be heated now to about 200 degrees C at a heater. 

[0060] In addition, measurement of a property sets the electrical potential difference of 
the anode electrode 54 of the above-mentioned measurement assessment system to lkV 
- 10k V and usually performs distance H of the anode electrode 54 and a surface 
conduction mold electron emission component as 2 8mm. 
[0061] Next, the basic property of a surface conduction mold electron emission 
component is described. 

[0062] First, the typical examples of relation with the component electrical potential 
difference Vf are indicated to be the emission current Ie and the component current If 
to drawing 6 . In addition, in drawing 6 , since the emission current Ie is remarkably 
small compared with the component current If, it is shown per arbitration; 



[0063] A surface conduction mold electron eniission component has the following three 
characteristic properties over the emission current le so that clearly from drawing 6 . 
[0064] First, if a surface conduction mold electron emission component impresses the 
component electrical potential difference Vf more than a certain electrical potential 
difference C called a threshold electrical potential difference Vth in drawing 6 ), the 
emission current Ie will increase rapidly and, on the other hand, the emission current 
Ie will hardly be detected below on the threshold electrical potential difference Vth by 
the 1st. That is, it is a nonlinear element with the clear threshold electrical potential 
difference Vth to the emission current Ie. 

[00651 Since it has [2nd ] the property (it is called MI property) in which the emission 
current Ie carries out a monotonous increment to the component electrical potential 
difference Vf, the emission current Ie is controllable by the component electrical 
potential difference Vf. 

[0066] It depends for the bleedoff charge with which the anode electrode 54 (refer to 
drawing 5 ) is supplemented the 3rd on the time amount which impresses the 
component electrical potential difference Vf. That is, the amount of charges caught by 
the anode electrode 54 is controllable by the time amount which impresses the 
component electrical potential difference Vf, 

[0067] While the emission current Ie has MI property to the component electrical 
potential difference VC the component current If may also have MI property to the 
component electrical potential difference Vf. Thci example of the property of such a 
surface conduction mold electron emission component is the property shown as the 
continuous line of drawing 6 Oh the other hand, as a broken line shows to drawing 6 1: 
the component current If may show voltage controlled negative resistance 
characteristics (it is called a VCNR property) to the component electrical potential 
difference Vf. It is dependent on the process of a surface conduction mold electron 
emission component, the Measuring condition at the time of measurement, etc. 
whether which property is shown. However, the emission current Ie has MI property 
to the component electrical potential difference Vf also with the surface conduction 



mold electron emission component for which the component current If has a VGNR 
property to the component electrical potential difference Vf. 
[0068) In this invention, the emission current Ie uses the surface conduction mold 
electron emission component decided almost uniquely also in the above-mentioned 
surface conduction mold electron emission component for which the emission current 
Ie has MI property to the component electrical potential difference Vf. Moreover, the 
desirable surf^ invention 
has MI property that both emission current Ie and component current If are decided 
almost uniquely to the component electrical potential difference Vf. 
10069] An Ie-Vf property and this component electrical potential difference Vf when a 
certain component electrical potential difference Vf is impressed as the emission 
current Ie is decided uniquely here, and the emission current Ie is saturated say 
hardly changing le'-Vf property when component electrical-potential difference Vf 
from which peak value (or pulse width) differs is impressed and emission current Ie' is 
saturated. 

[0070] The above-mentioned surface conduction mold electron emission component it is 
decided uniquely that the emission current Ie will be and which is used for this 
invention ends foaming explained by said 3, and after it also performs preferably 
processing in the activation process explained by said 4, it can obtain it by performing 
processing called a stabilization process. 

[0071] At a stabilization process, actuation of operation is held and carried out under 
the vacuum ambient atmosphere of a degree of vacuum higher than the degree of 
vacuum in a foaming process and an activation process. Furthermore, preferably, 
under the vacuum ambient a tmosphere of this high degree of vacuum, after 
perform ing 80 degrees C - 150 degrees C heating, actuation of operation is carried out 
[0072] It is a degree of vacuum for example, more than about 10 6th [ -] power torr, 
and a degree of vacuum higher than the degree of vacuum in the above-mentioned 
foaming process and an activation process is an ultra*high-vacuum system preferably 
and is a degree of vacuum which carbon and a carbon compound do not newly deposit 



mostly. 

[0073] That is, by holding a surface conduction mold electron emission component in 
the above-mentioned vacuum ambient atmosphere, it becomes possible to control 
deposition of the carbon beyond this, and a carbon compound, and the emission 
current le is stabilized by this and it can consider as the surface conduction mold 
electron emission component it is decided almost uniquely that the emission current Ie 
which receives component efee^^ That is, the 

emission current Ie which receives component electricabpotential difference Vf 
simultaneously can use the surface conduction mold electron emission component for 
which the emission current Ie has MI property to the componen t electrical potential 
difference Vf according to a stabilization process as the surface conduction mold 
electron emission component decided almost uniquely. Moreover, since the component 
current If is also stabilized, as for the surface conduction mold electron emission 
component which has MI property to the component electrical potential difference V£ 
the component current If can also use the increment in the component current If over 
the component electrical potential difference Vf as the surface conduction mold 
electron emission component decided almost uniquely, 

[0074] Moreover, this invention person etc, found out that the surface conduction mold 
electron emission component which has the above properties and which is used by this 
invention also had the following properties. 

[0075] For example, activation is performed by the pulse of the peak value (in or it is 
the same as the peak value of foaming, the case of still higher peak value) of 14V, and 
about the surface conduction mold electron emission component which gave thb 
stabilization process further, when it drives by the driver voltage not more than 14V, 
this surface conduction mold electron emission component shows the above-mentioned 
Ml property that Ie is decided almost uniquely to Vf ( drawing 7 (a)), 
[0076] However, the Vf-Ie property and Vf- If property which are different even in it 
can be acquired by impressing the electrical potential difference impressed to this 
surface conduction mold electron emission component by each production process 



mentioned above next, and the electrical potential difference beyond the maximum 
electrical-potential-difference value Vinax of the pulse height value of driver voltage, 
in this case, electrical potential difforence: beyond 14V, for example, 16V, ( drawing 7 
M). And when impressing and driving the electrical potential difference below Vmax 
(electrical potential difference not more than 16V) even after updating Vmax to 16V 
like drawing 7 (b) MI property that le is decided almost uniquely to Vf is held, and the 
surface conduction mold electron emission component has 

having memorized the electron emission characteristic acquired by the Vmax till then 
until Vmax is updated again (broken line of drawing 7 (b)). In this invention, this 
property will be called a Vmax dependency 

[0077] Moreover, it has the property same also about the width of face of the pulse to 
impress as Vmax. That is. the electron emission characteristic which is different even 
in it when a pulse with pulse width PWmax more than the maximum wid th of the 
pulse width of the electrical potential difference impressed at each production process 
process and driver voltage is impressed to a surface conduction mold electron emission 
component can be acquired, and when driving by the pulse which moreover has the 
pulse width below the PWmax, it has the property of not changing the electron 
emission characteristic with pulse width. Memory nature exists also about this 
PWmax and suppose that this property is called a PWmax dependency. 
[0078] By the way. the electron source of this invention consists of arranging on a 
substrate two or more surface conduction mold electron emission components which 
have the above properties. 

[0079] However, if two or more surface conduction thold electron emission components 
arranged on the substrate remain as they are, they have produced variation in the 

electron emission characteristic according to the various causes generated in each 
above-mentioned production process. Then, the surface conduction mold electron 
emission component in the electron source of this invention is a carrier beam thing 

about the processing for making the property of each surface conduction mold electron 

emission component into homogeneity And air a 



processing. 

[0080] Hereafter, the amendment process which takes the lead in this invention is 
explained. 

[0081] The electron emission characteristic of two or more surface conduction mold 
electron emission components of each, which an amendmen t process is a process 
processed as mentioned above for making the property of each surface conduction 
mold electron emission component into horn were formed in an electron 

source and image formation equipments, is investigated, and the variation in the 
property of each surface conduction mold electron emission component is decreased by 
being impressed by the surface conduction mold electron emission component which 
had the electrical potential difference for amendment mentioned later chosen. 
[0082] In a detail, the electron emission characteristic of the selected surface 
conduction mold electron emission component is amended using the Vmax 
dependency and PWmax dependency which described the point 
[0083] It is made to operate first on the maximum wave high price Vmax of the pulse 
of the driver voltage when driving actually each surface conduction mold electron 
emission component, and the electrical potential difference of maximum pulse width 
PWmax, and the electron emission characteristic of each surface conduction mold 
electron emission component is measured. 

[0084] Next, the electron emission charac teristic of one surface conduction mold 
electron emission component is observed, for example. For other surface conduction 
mold electron emission components from which the electron emission characteristic 
has shifted [ component / of attention / surface conduction mold electron emission ] 
The electrical potential difference impressed by said each production process, and the 
wave-like bigger electrical potential difference for amendment than the wave of driver 
voltage, The wave for amendment Renewal of PWmax) with bigger pulse width than 
the waves for amendment (renewal of Vmax) which specifically have bigger peak value 
than the maximum wave high price of an actuation wave, and/or such maximum pulse 
width is impressed. The electron emission characteristic (Vfle property) which each 



surface conduction mold electron emission component has is changed by this, and 
equivalent electron emission is obtained from all surface conduction mold electron 
omission components at the time of actuation by the actual actuation wave. Unless 
new Vmax or new PWmax is impressed since the property of each surface conduction 
mold electron emission component has memory nature as mentioned above, once it 
gives this amendment process, the electron emission characteristic of two or more 
surface conductibh mold electron emission components will be mostly maintained by 
homogeneity. 

[0086] Moreover, since the surface conduction mold electron emission component 
which constitutes the electron source of this invention has a Vmax dependency and a 
PWmax dependency Vmax and PWmax may be updated by the electrical noise from 
the interior of equipment using it, or the outside. Therefore, as for the pulse height 
value and pulse width of the wave for amendment, a desired value is chosen by 
balance with the electron emission characteristic desired with the equipment using 
the electron source of this invention although the larger one of a pulse height value 
and pulse width wave-like t for amendment] desirable because of the improvement in 
electrical-noise resistance is good. 

[0086] As mentioned above, in the electron source of this invention, since the electron 
emission characteristic of each surface conduction mold electron emission component 
is uniform, the amendment at the time of the actuation which was the need 
Conventionally etc: becomes unnecessary. 

[0087] Next the array of the surface conduction mold electron emission component in 
the electron source of this invention is explained. 

[0088] As an array method of the surface conduction mold electron emission 
component in the electron source of this invention, the direction wiring of Y of n is 
installed through a layer insulation layer after the direction wiring of X of m besides 
ladder type arrangement which was stated by the term of a Prior art, and the 
arrangement method which connected the direction wiring of X and the direction 
wiri ng of Y to the component electrode of the couple of a surface conduction mold 



electron emission component, respectively is held. This is henceforth called 
passive-matrix arrangement First, this passive-matrix arrangement is explained in 
full detail. 

[0089] According to the fundamental property of the surface conduction mold electron 
emission component mentioned above, the emission electron in the surface conduction 
mold electron emission component by which passive-matrix arrangement was carried 
but is controllable by the peak value and pulse width of a pulse like electrica I potential 
difference which are impressed to the component inter-electrode which counters with 
the electrical potential difference exceeding a threshold electrical potential difference. 
On the other hand, an electron is hardly emitted below on a threshold electrical 
potential difference. Therefore, if the above-mentioned pulse-like electrical potential 
difference is suitably impressed to each component when many surface conduction 
mold electron emission components have been arranged, according to an input signal, 
a surface conduction mold electron emission component is chosen, the amount of 
electron emission can be controlled, the surface conduction mold electron emission 
component according to individual will be chosen only with simple matrix wiring, and 
actuation will become independently possible. 

[0090] Passive-matrix arrangement is further explained based on drawing 8 based on 
such a principle about the configuration of the electron source of this passive -matrix 
arrangement that is an example of the electron source of this invention, 
[0091] In drawing 8 . a substrate 1 is a glass plate which was already explained, and 
the number and the coniBguration of the surface conduction mold electron emission 
component 104 which were arranged on this substrate I are suitably set up according 
to an application. 

[0092] The direction wiring 102 of X of m is the conductive metal which has the 
external terminals Dxl, Dx2, Dxm, and was each formed by the vacuum deposition 
method, print processes, a spatter, etc. on the substrate 1. Moreover, an ingredient, 
thickness, and wiring width of face are set up so that an electrical potential difference 
may be supplied to many surface conduction mold electron em 



almost uniformly; 

[0093] Each, it has the external terminals Dyl, Dy2, Dyn, and the direction wiring 
103 of Y of n is created like the direction wiring 102 of X. 

[0094] A non-illustrated layer insulation layer is installed between the direction wiring 
102 of X and the direction wiring 103 of Y of n of these m, it dissociates electrically 
and matrix wiring is constituted. In addition, this m and n are both a forward integer. 
[0095] Si02 in which the non-illustrated layer insulation layer was formed by the 
vacuum deposition method, print processes, a spatter, etc. etc. - it is it is formed in 
the whole surface or some of substrate 1 in which the direction wiring 102 of X was 
formed, in a desired configuration, and thickness, an ingredient, and a process are 
suitably set up so that the potential difference of the intersection of the direction 
wiring 102 of X and the direction wiring 103 of Y can be borne especially 
[0096] Furthermore, the component electrode (un-illustrating) with which the surface 
conduction mold electron emission component 104 counters is electrically connected by 
the direction wiring 102 of X of m, the direction wiring 103 of Y of n, and the 
connection 105 that consists of a conductive metal formed by the vacuum deposition 
method, print processes, a spatter, etc. 

[0097] Here, even if m the direction wiring 102 of X, the direction wiring 103 of Y of n 
and connection 105, and the component electrode which counters have same some or 
all of the configuration element, you may differ, respectively and it is suitably chosen 
from the ingredient of the above -mentioned cbnipbnen t electrode etc. It may be named 
a component electrode generically when wiring to these components electrode has a 
componorit electrode and the same ingredient. Moreover* the surface conduction mold 
electron emission component 104 may be formed in whichever on a substrate 1 or a 
non-illustrated layer insulation layer. 

[0098] Moreover, although mentioned later in detail, in order to scan the line of the 
surface conduction mold electron emission component 104 arranged in the direction of 
X according to an input signal a scan signal impression means by which it does not 
illustrate [ which impresses a scan signal ] is electrically connected to said direction 



wiring 102 of X. 

[0099] On the other hand, m order to modulate each train of the train of the surface 
conduction mold electron emission component 104 arranged in the direction of Y 
according to an input signal, a modnla ting-signal generating means by which it does 
not illustrate [ which impresses a modulating signal J is electrically connected to the 
direction wiring 103 of Y Furthermore, the driver voltage impressed to each surface 
conduction mold electron emission ii^mponent 104 is supplied as a different elects 
potential difference of the scan signal impressed to the surface conduction mold 
electron emission component 104 concerned, and a modulating signal. 
[0100] Next, an example of the image forma tion equipment of this inven tor using the 
electron source of this invention of the above passive -matrix arrangement is explained 
using drawing 9 * drawing 11 . In addition, drawing 10 is drawing showing a 
fluorescent screen 114, drawing 9 is the basic block diagram of a display panel 201, 
and it is [ drawing 11 is the display panel 201 of drawing 9 , and ] the block diagram 
showing an example of the actuation circuit for performing a television display 
according to the TV signal of NTSC system. 

[010 1] The substrate of an electron source with which 1 has arranged the surface 
conduction mold electron emission component as mentioned above in drawing 9 . The 
rear plate with which 111 fixed the substrate 1, the face plate with which, as for 116, 
the fluorescent screen 114 and the metal back 115 grade were formed in the inner 
surfece of a glass substrate 113, It is a housing, and 112 applies frit glass etc. tb the 
rear plate 111, a housing 112, and a face plate 116, out of atmospheric air or nitrogen, 
it is sealed by calcinating 10 minutes or more at 400*500 degrees C, and constitutes 
the envelope 118. 

[0102] In drawing 9 , 2 is equivalent to the electron emission section in drawing 1 . 102 
and 103 are the direction wiring of X and the direction wiring of Y which were 
connected with the component electrodes 4 and 5 of the couple of the surface 
conduction mold electron emission component 104, and have the external terminal Dxl 
Dxm and Dyl thru/or Dyn, respectively. 



[0103] The envelope 118 consists of a fece plafe 116, a housing 112, and a rear plate 
111 like"-**'**. However, when it is prepared in order to mainly reinforce the 
reinforcement of a substrate 1, and it has sufficient reinforcement by substrate 1 the 
very thing, the rear plate 1 1 1 of the rear plate 111 of another object is unnecessary, 
seals the direct housing 112 in a substrate 1, and may constitute an envelope 118 from 
a face plate 116, a housing 112, and a substrate 1. Moreover, it can also consider as the 
envelope 118 which has sufficient reinforcement tx) atmospheric pressure by installing 
further the base material which is not illustrated [ which is called a SU **sir between 
a face plate 116 and the rear plate 111 J. 

[0104] In t he case of monochrome, it consists only of a fluorescent substance 122, but 
in the case of the fluorescent screen 114 of a color, a fluorescent screen 114 is 
constituted from the black **** material 121 and fluorescent substance 122 which are 
called a black stripe ( drawing 10 (a)) or a black matrix ( drawing 10 (b)J by the array 
of a fluorescent substance 122. The objects in which a black stripe and a black matrix 
are prepared are it not being conspicuous and carrying out color mixture etc. by 
distinguishing by different color between each fluorescent substance 122 in three 
primary colors which is needed in the case of color display with, and making the 
section black, and controlling lowering of the contrast by the outdoor daylight echo in 
a fluorescent screen 114. There is not only the ingredient that uses as a principal 
component the graphite usually well used as an ingredient of the black **** material 
121 but conductivity, and other ingredients can also be used if transparency and 
echoes of light are few ingredients. 

[0105] As an approach of applying a fluorescent substance 122 to a glass substrate 
113, it is not based on monochrome and a color but a precipitation method and print 
processes are used. 

[0106] Moreover, as shown in drawing 9 , the metal back 115 is usually formed in the 
inner surface side of a fluorescent screen 114. The metal back's 115 object is protection 
of the fluorescent substance 122 from the damage by the collision of the anion 
generated within acting as an electrode for impressing im[)rbving brightness and 



electron beam acceleration voltage and an envelope 118 etc by carrying out specular 
reflection of the light by the side of an inner surface to a face plate 116 side among 

luminescence of a fluorescent substance 122 (refer to drawing 10 ). The metal back 115 
performs data smoothing (usually called filming) of the inner surface side front face of 

a fluorescent screen 114 after production of a fluorescent screen 114, and it can 
produce by depositing aluminum with vacuum deposition etc. after that. 

[0107] In order to raise the conductivity of a fluorescent screen 114 to a face plate 116 
further, a transparent electrode (un illustrating) may be prepared in the outside 

surface side of a fluorescent screen 114. 

(0108] In case the above-mentioned sealing is performed, in order to have to make 
each color fluorescent substance 122 and the surface conduction mold election 
emission component 104 correspond, in the case of a color, it is necessary to perform 
sufficient alignment. 

[0109] Through a non-illustrated exhaust pipe, the inside of an envelope 118 is made 
into the degree of vacuum of torr extent the 10 to 7th power, and is closed. Moreover, 
just before closing an envelope 118, getter processing may be performed after closure. 
This is processing which heats the getter (un-illustrating) arranged to the position in 
an envelope 118, and forms the vacuum evaporationo film. Ba etc. is usually a 
principal component and a getter is for maintaining the degree of vacuum of torr by 
the absorption of this vacuum evaporationo film the 1x10 to 5th power, or the 1x10 to 
7th power. 

[0110] In addition, the closure direct front stirrup of an envelope 118 is performed 
after closure, and the content of each production process of the foaming and the 
surface conduction mold electron emission component after this which were mentioned 
above is usually as above-mentioned. 

[Olll] The above-mentioned display panel 201 can be driven in: an actuation circuit as 
shown in drawing 11 . in addition, drawing 11 - setting - 201 a display panel and 

202 for a shift register and 205. line memory and 206 are [ a scanning circuit and 

203 / a control circuit and 204 / a modulating-sigrial genemtor, and Vx and Va of a 



synchronizing signal i&pamtion circuit and 207 ] direct current voltage supplies. 
[0112] As shown in drawing 11 , the display panel 201 is connected with the external 
electrical circuit through the external terminal Dxl thru/or Dxm, the external 
terminal Dylor Dyn, and a secondary terminal Hv. Among this, the scan signal for 
carrying out one-line (every n elements) sequential actuation of the surface conduction 
mold electron emission elements by which ma trix arrangement was carried out, and 
going is impressed to the letter of a matrix of the surface conduction mold electron 
emission component prepared in said display panel 201, i.e., a m line n train, at the 
external terminal Dxl thru/or Dxm. 

[0113] On the other hand, the modulating signal for controlling the output electron 
beam of each surface conduction mold electron emission component of one line chosen 
by said scan signal is impressed to a terminal Dy 1 thru/or the external terminal Dya 
Moreover, the direct current voltage of lOkV is supplied to a secondary terminal Hv 
from direct current voltage supply Va. This is the acceleration voltage for giving 
sufficient energy exciting a fluorescent substance to the electron beam outputted from 
a surface conduction mold electron emission component. 

[0114] A scanning circuit 202 equips the interior with m switching elements (the 
inside Si of drawing 11 thru/or Sm show typically), and each switching elements 
Sl-Sm choose the output voltage of the direct-cur rent- voltage power source Vx, or 
either of 0V (grand leveO, and connect it to the external terminal Dxl thru/or Dxm 
and an electric target of a display panel 201. Each switching elements Sl"Sm can be 
easily constituted by combining the component which operates based on the control 
signal Tscan which a control circuit 203 outputs, arid has a switching function like 
PET actually, 

[0115] Said direct current voltage supply Vx in this example are set up so that a fixed 
electrical potential difference which the driver voltage impressed to the surface 
conduction mold electron emission component which is not scanned turns into below a 
threshold electrical potential difference may be outputted based on the property 
(threshold electrical potential difference) of said surface induction mold electron 



-emission component 

[0116] A control circuit 203 has the work which adjusts actuation of each part so that a 
suitable display may be performed based on the picture signal inputted from the 
exterior. Based on the synchronizing signal Tsync sent from the synchronizing signal 
separation circuit 206 explained below, each control signal of Tscan, Tsft, and Tmry is 
generated to each part. 

[0117] The synchronizing signal separation circuit 206 can be easily constituted, if a 
frequency-separation (filter) circuit is used from the TV signal of the NTSC system 
inputted from the outside as it is a circuit for separating a synchronizing signal 
component and a luminance-signal component and is known well. As for the 
synchronizing signal separated by the synchronizing signal separation circuit 206, this 
also consists of a Vertical Synchronizing signal and a Horizontal Synchronizing signal 
so that may also be known well. Here, it illustrates as an expedient top Tsync of 
explanation. On the other hand, the luminance-signal component of the image 
separated from said TV signal is illustrated with a DATA signal for convenience. This 
DATA signal is inputted into a shift register 204. 

[0118] A shift register 204 is for carrying out serial/parallel conversion of said DATA 

signal by which a serial input is carried out serially for every line of an image, and 
operates based on the control signal Tsft sent from said control circuit 203. You may 
put it in another way as this control signal l^ft being the shift clock of a shift register 

204. Moreover, the data for the image of one line by which serial/parallel conversion 
was carried out (it is equivalent to the actuation data for n elements of a surface 

conduction mold electron emission component) are outputted from said shift register 
204 as n parallel Signals of Idl thru/or Idn. 

[0119] The line memory 205 is storage only for need time amount to memorize the 
data for the image of one line, and memorizes the content of Idl thru/or Idn suitably 
according to the control signal Tmry sent from a control circuit 203. The memorized 
content is outputted as Id f 1 thru/or Id'n, and is inputted into the modula ting-signal 
generator 207. 



[0120] The modulating signal generator 207 is a source of a signal for carrying out the 
actua tion modulation of each of a surface conduction mold electron emission 
component appropriately according to each of said image data Id'l thru/or Id'n, and 
the output signal is impressed to the surface conduction mold electron emission 
component in a display panel 201 through a terminal Doyl thru/or Doyn. 
[0121] As mentioned above, the surface conduction mold electron emission component 
has the clear threshold electrical potential differerice in electron emission, and only 
when the electrical potential difference exceeding a threshold electrical potential 
difference is impressed, electron emission produces it. Moreover, to the electrical 
potential difference exceeding a threshold electrical potential difference, the emission 
current also changes and goes according to change of the applied voltage to a surface 
conduction mold electron emission component. Although the change degree of the 
emission current to the value and applied voltage of a threshold electrical potential 
difference may change by changing the ingredient of a surface conduction mold 
electron emission component, a configuration, and the manufacture approach, the 
following things can say anyway. 

[0122] That is, when impressing a pulse-like electrical potential difference to a surface 
conduction mold electron emission component, for example, even if it impresses the 
electrical potential difference below a threshold electrical potential difference, electron 
emission is not produced, but in impressing 

exceeding a threshold electrical potential difference, it produces Electron emission. It is 
possible in that case to control the reinforcement of the electron beam outputted by 
changing the peak val ue of an etec^ to the 1st Itis 

possible to control the total amount of the charge of the electron beam outputted to the 
2nd by changing the width of face of an electrical-potential-difference pulse. 
[0123] Therefore, as a method which modulates a surface conduction mold electron 
emission component according to an input signal an electrical-potential -difference 
modulation technique and pulse width modulation are held. Although the 
electrical-potential-differerice pul^ of fixed die length is generated as a 



mcxlulatirtg-signal generator 207 when holding act electrical^ 
modulation technique, the circuit of the elec^itml-poteritial-differenaj modulation 
technique which can modulate the peak value of a pulse suitably according to the data 
inputted is used. Moreover, al though the elecMcal-ix)tent|al-difference pulse of fixed 
peak value is generated as a raodulating signal generator 207 when holding pulse 
width modulation, the circuit of the pulse width modulation which can modulate pulse 
width suitably according to ths data inputted is used. 

[0124] The thing or the thing of an analog signal type of a digital signal type is 
sufficient as a shift register 204 or the line memory 205, and serial/parallel conversion 
and storage of a picfcum signal ju^ rate of predetermined. 

[0125] lb use a digital signal type, it is necessary to digital-signalize the output signal 
DATA of the synchronizing signal separation circuit 206. This can be performed by 
forming an AID converter in the output section of the synchronizing signal separation 
circuit 206. 

[0126] Moreover, in relation fc> this, the circuits where the output signal of the line 
memory 205 is formed in the modulating-signal generator 207 by the digital signal or 
the analog signal differ a little. 

[0127] Namely what is necessary is just to add an amplifying circuit etc. to the 
modulating-signal generator 207 if needed using the D/A conversion circuit known 
well, for example with a digital signal in the case of an electri^al-potential difference 
modulation technique. Moreover, in the case df pulse width modulation, a digital signal 
can constitute the modulating-signal generator 207 from using the circuit which 
combined the comparator (comparator) which compares with the output vajue of said 
memory the output value of the counter (counter) which carries out counting of the 
wave number which a high speed oscillator and an oscillator output, and a counter 
easily. Fur thermore, the amplifier for amplifying the voltage of the modulating signal 
which a comparator outputs and by which Pulse Density Modulation was carried out 
even to the driver voltage of a surface conduction mold electron emission component if 
needed may be added. 



[0128] On the other hand, in the case of an electrical 

technique, a level shift circuit etc. may be added to the modula ting-signal generator 
207 if needed that what is necessary is just to use the amplifying circuit using the 
operational amplifier known well, for example with an analog signal. Moreover, the 
amplifier for amplifying the voltage even to the driver voltage of a surface conduction 
mold electron emission component if needed that what is necessary is just to use in the 
case of pulse width modulation (VCO) (for example, the voltage-controlled oscillator 
circuit known well) with an analog signal may be added. 

[0129] The image formation equipment of this invention which has the above display 
panels 201 and an actuation circuit By impressing an electrical potential difference 
from Terminals Dxl-Dxm, and Dyl-Dyn Can make an electron emit from a required 
surface conduction mold electron emission component, and a secondary terminal Hv is 
led. The excitation and luminescence which impresses high tension to the metal back 
115 or a transparent electrode (unnl)ustratmg), accelerates an electron beam, and 
produces the accelerated electron beam by making it collide with a fluorescent screen 
114 can perform a television display according to the TV signal of NTSC system. 
[0130] In addition, the configuration explained above is suitably chosen so that it is an 
outline configuration required when obtaining the image formation equipment of this 
invention used for a display etc., for example, detailed parts, such as an ingredient of 
each part material, may not be restricted to the above -mentioned content and it may 
be suitable for the application of image formation equipment. Moreover, although 
NTSC system was held as an input signal the image formation equipment concerning 
this invention may not be restricted to this, other methods, such as PAL and an 
SECAM system, are sufficient as it, and TV signal which consists of much scanning 
lines rather than these further, for example, the high definition TV method which 
makes MUSE the start, is sufficient as it 

[0131] Next, an example of the electron source of the above-mentioned ladder type 
arrangement and the image formation equipment of this invention using this is 
explained usirig d^awiri^ 12 arid drawing 13 



[01 32] In drawing 12 . ten 1 is prepared with common wiring whose ■ 304 a substrate 
and 104 connect a surface conduction mold electron emission component, and connects 
the surface conduction mold electron emission component 104, and has the external 
terminals Dl-D 10 respectively. 

[0133] Two or more surface conduction mold electron emission components 104 are 
arranged on the substrate 1 at juxtaposition. This is called a component line. And 
multi-line arrangement is earned out and this component line constitutes the electron 
source. 

[0134] It is possible to drive each component line independently by impressing proper 
driver voltage bet^en the eo (for example, common wiring 304 of the 

external terminals Dl and D2) of each component line. Name ly wha t is necessary is to 
impress the electrical potential difference exceeding a threshold electrical potential 
difference to a component line to make it emit an electron beam, and just to make it 
impress the electrical potential difference below a threshold electrical potential 
difference to a component line to make it emit an electron beam. Impression of such 
driver voltage can perform the common wiring 304 304 of the external terminal D2 
which adjoins each other, respectively D3 and D4, D5 and D6, and D7, D8 and D9 
which adjoins each other, respectively i.e.. common wiring, also as the same wiring of 
one about the common wiring D2-D9 located in each component space. 
[0135] Drawing 13 is drawing showing the structure of the display panel 301 equipped 
with the electron source of the above-mentioned ladder type arrangement which are 
other examples of the electron source of this invention. 

[0136] An external terminal ft>r opening for a grid electrode to pass 302 in drawing 13 , 
and for an electron pass 303, and Dl>Dm to impress an electrical potential difference 
to each surface conduction mold electron emission component, and GlGn are the 
external terminals connected to the grid electrode 302. Moreover, the common wiring 
304 of each component space is formed on the substra te 1 as the same wiring of one. 
[0137] In addition, the big difference from the display panel 201 using the electron 
source of the passive-matrix arrangement which the same sign as drawing 9 shows 



the same member in drawing 13 ? and is shown in drawing 9 is the point of having the 
grid electrode 302 between the substrate 1 and the face plate 116. 
[0138] Between the substrate 1 and the face plate 116, the grid electrode 302 is formed 
as mentioned above. This grid electrode 302 can modulate the electron beam emitted 
from the surface conduction mold electron emission component 104, and in order to 
make the electrode of the shape of a stripe established by going direct with the 
component line of ladder t^e arrangement pass an electron bfeam, it is what formed 
the opening 303 circular one piece at a time corresponding to each surface conduction 
mold electron emission component 104. 

10139] Since much openings 303 are formed in the shape of a mesh so that the 
configuration or arrangement location of the grid electrode 302 may not necessarily be 
shown in drawing 13 , the grid electrode 302 maybe formed a perimeter and near the 
surface conduction mold electron emission component 104. 

[0140] The external terminals Dl-Dm, and Gl-Gn are connected to the non-illustrated 
actuation circuit. And by impressing the modulating signal for the image of one line to 
the train of the grid electrode 302 synchronizing with carrying out sequential 
actuation (scan) of the one every train of the component lines, and going, the exposu re 
to the fluorescent screen 114 of each electron beam can be controlled, and it can display 
the image of one line at a time. 

[0141] As mentioned above, even if the electron source of which this invention of 
passive-matrix arrangement and ladder type arrangement is used for the image 
formation equipment of this invention, it can be obtained, and image formation 
equipment suitable as indicating equipments, such as not only the indicating 
equipment of the television broadcasting mentioned above but a video conference 
system, a computer, etc., is obtained. Furthermore, it can use also as an aligner of the 
optical printer ^nstitutM torn a photoconductor drum, 
[0142] 

[Example] An example is given to below and this invention is explained further in full 
detail. 



[0143] The configuration of the surface conduction mold electron emission component 
used by example 1 this example is the same as that of what is shown in drawing 1 fa) 
and (b). In addition, in the electron source of this example, five surface conduction 
mold electron emission component of the same configura tion are formed on the 
substrate 1. This is shown in drawing 14 . The same sign as drawing 1 shows the same 
member. 

[0144] The process of a surface conduction mold electron emission component is the 
same as that of the approach explained by drawing 2 fundamentally. Hereafter, the 
fundamental configuration and fundamental manufacturing method of the surface 
conduction mold electron emission component used by this example are explained 
using drawing 1 and drawing 2 . 

[0145] In drawing 1 . 1 is a substrate and a thin film with which a component 
electrode and 2 contain the electron emission section, and, as for 4 and 5, 3 contains 
the electron emission section 2. 

[0146] Hereafter, a manufacture procedure is explained based on drawing 1 and 
drawing 2 . 

[0147] On the proeess-a substrate 1 which formed 0.5-micron m of the silicon oxide in 
thickness by the spatter on the defecated blue plate glass, the pattern which has 
desired electrode configuration opening was formed by the photoresist (RD-2000N-41 
and Hitachi Chemical Co., Ltd. make), and the sequential deposition of Ti of thickness 
50A and the nickel with a thickness of 1000A was carried out with the vacuum 
deposition method. The photoresist pattern was dissolved by the organic solvent, the 
lift off of the nickel/Pi deposition film was earriedout. and the com ponent electrodes 4 
and 5 whose component electrode spacings LI are 3-micron Metol and whose width of 
face Wl is 300-micron m were formed. 

[0148] In order to carry out patterning of the conductive thin film 3 for form Process 
b, next the electron emission section 2 to a predetermined configuration, the vacuum 
evaporationo mask usually use well has be arrange on the component electrode 4 and 
5, wi th vacuum deposition, it deposited, patterning of the Cr film of 1000 A of thickness 



was carried out r revolution spreading of organic [Pd 1 (ccp4230 Okuno 
Pharmaceuticals company make) was carried out with the spinner on it, and heating 
baking processing for 10 minutes was carried out at 300 degrees C. Moreover, the 
thickness of the conductive thin film 3 with which the main element consists of a 
particle of Pd formed in this way was lOOA, and sheet resistance was 4th power omega 
/** of 2x10. In addition, as the particle film described here was mentioned above, it is 
the film with which two or more particles gathered, and hot only the ^ condition that the 
particle distributed separately but a particle puts mutually contiguity or the film in 
the condition Gsland shape is also included) of having overlapped, as that fine 
structure, and that particle size means the path of particle ****** which can recognize 
particle shape in this condition. 

[0149] Next, Cr film and the thin film 3 after baking were etched by acid etchant, and 
the desired pattern was formed. 

[0150] According to the above process, the component electrodes 4 and 5 and 
conductive thin film 3 grade were formed on the substrate 1. 

[0151] After having installed the above-mentioned substrate 1 in which Process *c next 
the component electrodes 4 and 5, and conductive thin film 3 grade were formed in the 
measurement assessment system of dra wing 3 , exhausting with the vacuum pump 
and reaching the degree of vacuum of torr the 2x10 to 5th power, from the power 
source 31 for impressing the component electrical potential difference Vf, the electrical 
potential difference was impressed between each component electrode 4 and 5, 
respectively, and energization processing (foaming processing) was performed. The 
voltage waveform of foaming processing was taken as the wave as shown in drawing 4 
(b). 

[0152] Tl and T2 were the pulse width and pulse separations of a voltage waveform 
among dra wing 4 (b), in this example* T 1 was made into 1 ms, they made T2 10 mses, 
pressure up of the peak value (peak voltage at the time of foaming) of a chopping sea 
was carried out at 0.1V step, and it performed foaming processing. Moreover, during 
foaming processing, simultaneously, the measure resistance pulse was inserted among 



T2 on the electrical potential difference of 0 IV, and resistance was measured. In 
addition, termination of foaming processing was considered nk the time of the 
measured value in a measure resistance pulse becoming more than abbreviation 1M 
ohm, and ended impression of the electrical potential difference to a surface conduction 
mold electron emission component simultaneously. That whose foaming electrical 
potential difference VF is 5.0V, and the thing of 5.1V existed in the surface conduction 
mold electron emission component. 

[0153] Process - Peak value impressed the square wave which is 14V, and carried out 
activation to d, then the surface conduction mold electron emission component which 
carried out foaming processing. Activation vyas performed like by the thing which wore 
mentioned above and for which the above-mentioned pulse voltage is impressed, 
measuring the component current If and the emission current Ie between the 
component electrode 4 and 5 within the measurement assessment system of drawing 
J5 . In addition, the degree of vacuum in the measurement assessment equipment of 
drawing 5 at this time was LOxlO 5th [ 0 power torr. Activation was ended in about 20 
minutes. 

[0154] Furthermore, after having exhausted the surface conduction mold electron 
emission component created at the above-mentioned process in the measurement 
assessment system of above-mentioned drawing 5 using the ultra-high-vacuum 
exhauster which does not use vacuum oil, carrying out heating baking of the surface 
conduction mold electron emission component at 120 degrees G for about 10 hows and 
performing a stabilization process, the electron emission characteristic of each surface 
conduction mold electron emission component was measured. 

[0155] In addition, the degree of vacuum in IkV and the vacuum devices at the time of 
electron emission characteristic measurement set the potential of 4mm and the anode 
electrode 5:4 as torr extent (the partial pressure of the organic substance* below 1x10 
7.5th [ *] power torr) for the distance of the anode electrode 54 in drawing 5 , and a 
surface conduction mold electron emission component the 1x10 to 6.5th power. 
Moreover, the actuation wave pulse impressed to a surface conduction mold electron 



emission component set the pulse width, and set peak value to 14V for 100 
microsecond 8. 

[0156] The measurement result of the emission current property of each surface 
conduction mold electron emission component is shown in a table 1. 
(0167] When the emission current-component voltage characteristic (saturation value 
which gave embodiment explanation) of the surface conduction mold electron emission 
component of this example was measured by the chopping sea whose component 
electrical potential difference (peak value) is 14V and whose pulse width is 100 
microseconds, the monotonous increment property that the emission current is 
decided almost uniquely to a component electrical potential difference was shown, and 
component voltage variation was below range that poses a problem. Moreover, the 
monotonous increment property that the component current of the surface conduction 
mold electron emission component of this example is also decided almost uniquely to a 
component electrical potential difference was shown. 

[0158) As the amount of emission currents of surface conduction mold electron 
emission component #5 amended in a table 1 paying attention to the emission current 
to surface conduction mold electron emission component #l-#4 in other amount of 
emission currents of surface conduction mold electron emission component #1 #4 The 
pulse (wave for amendment} which has the peak value beyond 14V in surface 
conduction mold electron emission component #6 was impressed, Vmax was updated, 
and the component property of surface conduction mold electron emissibn component 
#5 was changed. Pressure up of the peak value of the wave for amendment is 
specifically carried out at O, IV step on the ba&is of 14V Impress 14V and the pulse for 
30 microseconds which are act ual d river voltage each time, and the property of surface 
conduction mold electron emission component #5 is measured. By going up the peak 
value of the wave for amendment, the amendment process was given to surface 
conduction mold electron emission component #5 until the emission current of surface 
conduction mold electron emission component #5 was mostly in agreement with other 
0.9micro A of surface conduction mold electron emission component #1#4. 



[0159] Consequently, when the peak value of the wave for amendment was 14.3V, the 
amount of emission electron of surface conduction mold electron emission component 
#5 was able to become almost equal to other 0.9micro A of surface conduction mold 
electron emission component , #V#4, and the almost same amoun t of emission electron 
was able to be obtained from all surface conduction mold electron emission 
components. 

[0160] As mentioned above, in the electron source of this invention, since the variation 
in the component property of each surface conduction moid electron emission 
component was cancelable by giving the amendment process which impresses a 
beforehand different wave for amendment from an actuation wave to the selected 
surface conduction mold electron emission component, it became possible to acquire 
the electron source which has the uniform electron emission characteristic, 
[0161] 
[A table l] 



SCE No. 


#1 


#2 


#3 


24 


#5 


Ie {fi A) 


0-9 


0.9 


0.9 


0.9 


1.0 



[0162] Five surface conduction mold electron emission components were formed on the 
substrate by the completely same approach as example 2 example 1, the foaming 
process, the activation process, and the stabilization process were performed, and the 

el^trQ.n : :^i^/wa«; created. 

[0163] In this electron source, when the electron emission characteristic was measured 
on the same measurement assessment system as an example 1, and the same 
conditions, the one emission current wa s se t to LOmicro A among five surface 
conduction mold electron emission components, and other four surface conduction 
mold electron emission components were 0.9microA. In addition, each surface 
conduction mold electron emission component had Ml property like the example 1. 



[0164] Then, by impressing thfe pulse (wa to which the emission 

current has the pulse width for 100 microseconds or more in the surface conduction 
mold electron emission component of LOmicro A, PWmax was updated and the 
component property was changed r The amendment process was given to the surface 
conduction mold electron emission component by making the pulse width of the wave 
for amendment increase until made the pulse width of the wave for amendment 
increase by 10 microseconds at a step on the basis of 100 microseconds, it specifically 
impressed 14V and the pulse for 100 microseconds which are actual driver voltage each 
time, and it measured the component property and was mostly in agreement with 
p.9micro A which is the emission cui^erit of other surface conduction mold electron 
emission components. Consequently, the amount of emission currents of each surface 
conduction mold electron emission component was able to be set to about 0.9micro A, 
and the almost same amount of emission currents was able to be obtained from all 
surface conduction mold electron emission components. 

[0165] As mentioned above, in the electron source of this invention, since the variation 
in the component property of each surface conduction mold electron emission 
component was cancelable by giving the amendment process which impresses a 
beforehand different wave for amendment from an actuation wave to the selected 
surface conduction mold electron emission component, it became possible to acquire 
the electron source which has the uniform electron emission characteristic. 
[0166] Example 3 this example is an example of the Mage formation equipment using 
the electron source which carried out passive-matrix arrangement of many surface 
conduction mold electron emission components. 

[0167] Some top views of an electron source are shown in drawing 15 . Moreover, the 
A- A* sectional view in drawing is shown in drawing 16 , and a manufacture procedure 
is Shown in drawing 17 and drawing 18 . However, in drawing 15 , drawing 16 , 
drawing 17 T and drawing 18 , the same sign shows the same member. 
[01681 As for a component electrode and 151, the thin film with which in a substrate 
and 102 the direction wiring of X (it is also called bottom wiring) and 103 melude the 



direction wiring (it is also called top wiring of Y, and 3 includes [ 1 1 the electron 
emission section, arid 4 and 5 are [ a layer insulation layer and 152 1 the contact holes 
for the component electrode 5, the bottom wiring 102, and electrical installation here. 
[0169] Next, the m anufacture approach is concretely explained according to the order 
of a process based on dra wing 17 and drawing 18 . In addition, each following process 
a h corresponds to (a) • 00 of drawing 17 and drawing 18 . 

[0170]: On the process-a substrate 1 formed by the ^patter on iM defecated blue plate 
glass, silicon oxide with a thickness of 0.5 microns with vacuum deposition After 
BEKU [ the photoresist (AZ1370 and Hoechst A.G. make) after carrying out the 
laminating of Gr with a thickness of 50A and the Au with a thickness of 6000 A one by 
one / carrying out revolution spreading with a spinner and ], a photo mask image is 
exposed and developed. The resist pattern of the bottom wiring 102 was formed, wet 
etching of the Au/Cr deposition film was carried out, and the wiring 102 under a 
desired configuration was formed. 

[0171] Process -b, next the layer insulation layer 151 which consists of silicon oxide 
with a thickness of L0 microns were deposited by RF spatter. 
[0172] The photoresist pattern for forming a contact hole 152 in the silicon oxide 
deposited at the processx process b was made, the layer insulation layer 151 was 
etched by having made this into the mask, and the contact hole 152 was formed. 
Etching is CF4. H2 It was based on the RIE (Reactive -Ion-Etching) method using gas. 
[0173] After that [ process cl ], the pattern which should serve as the component 
electrode 5 and the component inter-electrode gap G was formed by the photoresist 
CRD-2Q00N-41 and Hitachi Chemical Co., Ltd. make), and the sequential deposition of 
Ti with a thickness of 50A and the nickel with a thickness of I000A was carried out 
with the vacuum deposition method. The photoresist pattern was dissolved by the 
organic solvent, the lift off of the nickel/Ti deposition film was carried out, and the 
component electrodes A and 5 whose componen t electrode spacings Ll are 3-micron 
meter and whose width of face Wl is 300 microns were formed. 
[0174] After forming the photoresist pattern of the top wiring 103 on the e process 



electrodes 4 arid 5, Ti with a thickness of 50A and Au with a thickness of 6000A were 
deposited with vacuum deposition one by one/ the lift off removed the unnecessary 
part, and the wiring 103 on a desired configuration was formed. 
10175] Process -f, next the Cr film 121 of lOOOA of thickness were carried out 
deposition and patterning with vacuum deposition, revolution spreading of organic 
[ Pd ] (ccp4230 and the Okuno Pharmaceu ticals company make) was carried out with 
the spinner on it, and heating baking processing for 10 minutes was carried out at 300 
degrees C. Moreover, the thickness of the thin film 3 wi th which the main element 
formed in this way consists of a particle of Pd was 100A, and sheet resistance was 4th 
power omega /** of 5x10. In addition, as the particle film described here was 
mentioned above, it is the film with which two or more particles gathered, and not 
only the condition that the particle distributed separately but a particle puts mutually 
contiguity or the film in the condition (island shape is also included) of having 
overlapped, as the fine structure, and the particle size means the pa th of particle 
****** which can recognize particle shape in the state of the above. 
[0176] The proccss-gO film 153 and the thin film 3 after baking were etched by acid 
etchant, and the desired pattern was formed. 

[0177] In addition to the process-h contact hole 152 part, the resist was applied, the 
pattern was formed and the sequential deposition of Ti with a thickness of 60A and 
the Au with a thickness of 5000A was carried out with vacuum deposition. The contact 
hole 152 was embedded by removing an unnecessary part by the lift off. 
[0178] According to the above process, the bottom wiring 102, the layer insulation 
layer 151, the top wiring 1Q3, the component electrodes 4 arid 5, and conductive thin 
film 3 grade were formed on the substrate I. 

[0179] Next, the example which constituted the display using the electron source 
created as mentioned above is explained using drawing 9 and drawing 10 . 
[0180] After fixing the substrate 1 which formed many surface conduction mold 
electron emission components 104 as mentioned above on the rear plate 111, lb 5mm 
upper part of a substrate 1, a face plate 116: (a fluorescent screen 114 arid the metal 



back 115 are formed and constituted by the inner surface of a glass substrate 113) is 
arranged through a housing 112. Frit glass was applied to the joint of a face pla te 116, 
a housing 112, and the rear plate 111, and it sealed by calcinating 10 minutes or more 
at 400 degrees C thru/or 500 degrees C in atmospheric air or nitrogen-gas-atmosphere 
mind. Moreover, frit glass also performed Immobilization of the substrate 1 to the rear 
plate 111. 

[01811 In drawing 9 , 102,103 is the direction of X, and the direction wiring ofY, 
respectively. 

[0182] In the case of monochrome, it consisted only of a fluorescent substance 122, but 
in this example, the fluorescent substance 122 adopted the stripe configuration 
( drawing 10 (a)), and the fluorescent screen 114 formed the black stripe previously, 
applied each color fluorescent substance 122 to the gap section, and produced the 
fluorescent screen 114. The ingredient which uses as a principal component the 
graphite usually well used as an ingredient of a black stripe was used. 
[0183] Slurry method was used as an approach of applying a fluorescent substance 122 
to a glass substrate 113. Moreover, the metal back 115 was formed in the inner surface 
side of a fluorescent screen 114. The metal back 115 performed data smoothing 
(usually called filming) of the inner surface side front face of a fluorescent screen 114 
after production of a fluorescent screen 114, and it produced by carrying out vacuum 
deposition of the aluminum after that, 

[0184] Since the conductivity of a fluorescent screen 114 is further raised to a face 
plate 116, a transparent electrode (unullustrating) may be prepared in the outside 
surface side of a fluorescent screen 114, but in this example, since wipiductivity 
sufficient in just the metal back 115 was acquired, it omitted. 
[0185] When performing the above-mentioned sealing, in the case of the color, 
sufficient alignment was performed in order to have to make each color fluorescent 
substance 122 and the surface conduction moid electron emission component 104 
correspond. 

[0186] After exhausting tlie ambient atmosphere in the gla&sware completed as 



mentioned above with the vacuum puoap through the exhaust pipe (hot shown) aiid 
reaching sufficient degree of vacuum, through the external terminal Dxl Dxm and 
Dyl thru/or Dyn, the electrical potential difference was impressed between the 
component electrode 4 of the surface conduction mold electron emission component 
104, and 5, and the electron emission section 2 was created by carrying out foaming 
processing of the conductive thin film 3. 

[0187] The voltage waveform of foaming processing presupposed that it is the same as 
that of drawing 4 (b). Moreover, in this example, Tl was made into 1 ms, T2 was made 
into 10 mses, and it carried out under the vacuum ambient atmosphere of about 1x10 
5th 1 - 1 power torr. 

[0188] Thus, the created electron emission section 2 changed into the condition that 
the particle which uses a palladium element as a principal component was distributed, 
and the mean particle diameter of the particle was 30A. 
[0189] Next the activation process was performed in peak value 14V and 30 
microseconds of pulse width with the degree of vacuum of the 5th [ -] power of 2x10 
degree of vacuums, measuring the component current If and the emission current Ie, 
[0190] The foaming process and the activation process were performed as mentioned 
above, and the ********** type electron emission component 104 which has the 
electron emission section 2 was produced. 

[0191] then, a switch and 120 degrees C are enough for the ultra -high -vacuum 
exhauster of the pump system which does not use oil, such as an ion pump, - time 
amount baking was carried out and the stabilization process was performed. The 
organic substance partial pressure of the degree of vacuum behind bakingwas 7,5th 
power torr extent of minus of 1x10 in 6.5th power torr extent of minus of IxiO. 
[0192] Next, in order to weld by heating a non-illustrated exhaust pipe with a gas 
burner, to close an envelope and to maintain the degree of vacuum after closure 
further, getter processing was performed by the high -frequency -heating method. 
[0193] Each surface conduction mold electron emission component 104 was driven by 
the actuation wave, the electron emission characteris tic of each surfacte conduction 



mold electron emission component 104 was investigated, it was impressed by the 
surface conduction mold electron emission component 104 which had the wave for 
amendment chosen by the same approach as an example 1, and the amendment 
process which arranges almost equally the electron emission characteristic of all the 
surface conduction mold electron emission components 104 was given. Thereby all the 
surface conduction mold electron emission components 104 became that from which 
the almost comparable amount of electron emission is obtained by the same actuation 
wave, and the uniform electron source was acquired. 

[0194] In the image formation equipment of this invention completed as mentioned 
above, the external terminal Dxl Dxm and Dyl thru/or Dyn; are led. While carrying 
out electron emission by impressing a scan signal and a modulating signal to the 
surface conduction mold electron emission component 104 from a signal generation 
means by which it does not illustrate, respectively Impressed the high voltage of 
several kV or more to the metal back 114 or a transparent electrode (un-illustrating) 
through the secondary terminal Hv, accelerated the electron beam, it was made to 
collide with a fluorescent screen 115, and the display of an image was obtained by 
making light excite and emit 

[0195] The image formation equipment of this example was that from which a very 
stable image with little luminance distribution is obtained. Moreover, the high display 
of the contrast excellent in the gradation property and the full color display property 
was obtained. 

[0196] Five surface conduction mold electron emission components were formed on the 
substrate by the completely same approach as example 4 example 1. Then, foaming 
was performed by impressing the voltage waveform shown in drawing 4 (a) by the 
same measurement assessment equipment system as an example 1 to each component 
inter-electrode. At this time, T l in drawing 4 (a) was made into 1 ms, T2 was made 
into 10 mses, and peak value of a chopping sea was considered as 14V regularity 
Then, the stabilization process as well as [completely ] an example 1 was performed, 
arid the e lectron source was created. 



[0197] When the electron emission characteristic was measured about the acquired 
electron source on the same measurement assessment system as an example 1, and the 
same conditions, the one emission current was set to l.Omicro A among five surface 
conduction mold electron emission components, and other four pieces were 0.9microA. 
In addition, each surface conduction mold electron emission component had MI 
property like the example 1. 
[0198]^ 

difference for amendment) which has the peak value beyond 14V in the surface 
conduction mold electron emission component of the emission current of the 
above-mentioned: l.Omicro A by the same approach as an example 1, Vmax was 
updated and the amendment process to which a component property is changed was 
given. Consequen tly the amoun t of emission curre n ts of each surface conduction moid 
electron emission component was able to be set to about 0.9micro A, and the almost 
same amount of emission currents was able to be obtained from all surface conduction 
mold electron emission components. 

[0199] Example 5 drawing 19 is drawing showing an example of the image formation 
equipment of this invention constituted so that the image information with which the 
display panel which used the above -mentioned surface conduction mold electron 
emission component as an electron source is provided from the various sources of image 
information which make television broadcasting the start could be displayed. 
[02001 16100 in drawing a display panel and 16l6l the actuation circuit of a 
display panel, and 16102 a display controller and 16103 - a multiplexer and 16104 
a decoder and 16105 - as for an image input in terface circuitry, a rid 16112 a nd 16113, 
for an image generation circuit, 16108, and 16109 and 16110, an image memory 
interface circuitry and 16111 are [ an input/output interface circuit and 16106 / CPU 
and 16107 / TV signal receive circuit and 16114 ] the input sections. 
[0201] In addition, although this image formation equipment naturally reproduces 
voice to a display and coincidence of an image when receiving the signal containing 
both image information and speech information like a television signal, it omits 



explanation about a circuit, a loudspeaker, etc about reception, separation, playback, 
processing, storage, etc. of the speech information which is hot directly related to the 
description of this invention. 

[0202] Hereafter, the function of each part is explained in accordance with the flow of a 
picture signal. 

[0203] First, the TV signal receive circuit 16113 is a circuit for receiving TV signal 
transmitted using radio- transmission systems, such as an electric wave and space 
optical communication. 

[0204] Especially the method of TV signal to receive may not be restricted and which 
methods, such as NTSC system, a PAL system, and an SEC AM system, are sufficient 
as it Moreover, the so-called high definition TV which makes the start TV signal 
which consists of these from much scanning lines further, for example, MUSE, is a 
suitable source of a signal to employ the advantage of said display panel suitable for 
large area-izing or large pixel numberization efficiently. 
(0205] TV signal received by the TV signal receive circuit 16113 is outputted to a 
decoder 16104. 

[0206] The TV signal receive circuit 16112 is a circuit for receiving TV signal 
transmitted using cable-transmission systems, such as a coaxial cable and an optical 
fiber. Like said TV signal receive circuit 16113, especially the method of TV signal to 
receive is not restricted and TV signal received in this circuit is also outputted to a 
decoder 16104. 

[0207] The picture signal which the image input interface circuitry 16111 is a circuit 
for incorporating the picture signal supplied from picture input devices, such as a TV 

camera and an image reading scanner, and was incorporated is outputted to a decoder 
16104. 

[0208] The picture signal which the image memory interface circuitry 16110 is a 
circuit for incorporating the picture signal memorized by the video tape recorder (it 
omits Following VTR), and was incorporated is outputted to a decoder 16104. 
[0209] The picture signal which the image memory interface circui try 16109 is a 



circuit for inc^rpora ting the picture signal iriemprized by the vicleodisk, and was 
incorporated is outputted to a decoder 16104. 

[0210] The static-image data which are a circuit for incorporating a picture signal and 
were incorporated are inputted into a decoder 16104 from the equipment with which 
the image memory interface circuitry 16108 has memorized static-image dab like a 
still picture disk. 

[0211] The input/output interface circuit 16105 is a circuit fbt cbnnee^rig this display 
and output units, such as an external computer, a computer network, or a printer. Not 
to mention performing I/O of image data, or an alphabetic character and graphic form 
information, it is also possible to perform a control signal, I/O of numeric data, etc. 
between CPUsl6106 and the exteriors with which this image formation equipment is 
equipped depending on the case. 

[0212] the image data, and an alphabetic character and graphic form information that 
the image generation circuit 16107 is inputted from the outside through said 
input/output interface circuit 16105 ■• or it is a circuit for generating the image data 
for a display based on the image data, and the alphabetic character and graphic form 
information which are outputted from CPU 16106. The circuit required for generation 
of an image is included in the interior of this circuit by making into the start the 
rewritable memory for accumulating image data, and an alphabetic character and 
graphic form information, the read-only memory the image pattern corresponding te a 
character code is remembered to be, the processor for performing an image processing, 
etc. 

[02 13] Although the image data for a display generated by this circuit is outputted to a 
decoder 16104, it is also possible to output to an external computer network and an 
external printer through said input/output interface circuit 16105 depending on the 
case. 

[0214] CPU16106 mainly does the activity in connection with the motion control of this 

display, generation of a display image, selection, or edit. 

[0215] For example, a control signal is outputted to a multiplexer 16103, and the 



picture signal displayed oil a display panel is chosen suitably; or is combined, the 
picture signal displayed in that case - responding - the display-panel controller 16102 
- receiving - a control signal - generating • a screen-display frequency, a scan 
method (for example, is it an interlace or non-interlaced?); and a stroke - actuation of 
displays, such as the number of the scanning lines of a field, is controlled suitably. 
Moreover, the direct output of image data, or an alphabetic character and graphic form 
information is carried out, or an external computer and memory are accessed through 
said input/output interface circuit 16105 to said image generation circuit 16107, and 
image data, and an alphabetic character and graphic form information are inputted. 
[0216] In addition, GPU 16106 may be concerned also with the activity of the objects 
other than this. For example, it may be directly concerned with the function which 
generates information or is processed like a personal computer or a word processor. Or 
as mentioned above, it may connect with an external computer network through the 
input/outpu t interface circuit 16105, for example, the activity of numerical calcula tion 
etc. may be done in cooperation with an external instrument. 

[0217] The input section 16114 is for a user to input an instruction, a program or data, 
etc. into said CPU16106, for example, can use various input devices, such as a 
keyboard, a joy stick besides a mouse, a bar code reader, and a voice recognition unit. 
[0218] A decoder 16104 is a circuit for transforming inversely the various picture 
signals inputted from said 16107 thru/or 16113 to a thi^e priraary colors signal or a 
luminance signal and an I signal, and a Q signal. In addition, all over drawing, as a 
dotted line shows, as for a decoder 16104, it is desirable to equip the interior with an 
image memory. This is for treating a TV signal which laces transforming inversely by 
making MUSE into the start, and needs an image memory. 

[0219] By having an image memory, the display of a still picture becomes easy. Or the 
advantage that the image processing and edit which make the start infanticide of an 
image, interpolation, amplification, cutback, and composition become easy in 
cooperation with said image generation circuit 16107 and CPU16106 is acquired. 
[0220] A multiplexer 16103 chooses a display image suitably based on die control 



signal inputted from said CPU 16 106. Namely a multiplexer 16103 chooses I from ] a 
desired picture signal among the picture signals which are inputted from a decoder 
16104 and which were transformed inversely and outputs it to the actuation circuit 
16101. In tha t case, it is also possible by switching and choosing a picture signal 
within 1 screen-display time amount to display the image which divides one screen 
into two or more Gelds, and changes with fields like the so-called multi-screen 
television, 

[022 1] The di splay-panel controller 16102 is a circuit for controlling actuation of the 
actuation circuit 16101 based on the control signal inputted from said CPU16106. 
[0222] As a thing in connection with fundamental actuation of a display panel, the 
signal for controlling the operating sequence of the power source for actuation of a 
display panel (not shown) is outputted to the actuation circuit 16101. As a thing in 
connection with the actuation approach of a display panel, the signal for controlling for 
example, a screen-display frequency and a scan method (for example, is it an interlace 
or non interlaced?) is outputted to the actuation circuit 16101. Moreover, depending on 
the case, the control signal in connection with adjustment of the brightness and 
contrast of a display image, a color tone, or the image quality of sharpness may be 
outputted to the actuation circuit 16101. 

[0223] The actuation circuit 16101 is a circuit for generating the driving signal 
impressed to a display panel 16100, and operates based on the picture signal inputted 
from said multiplexer 16103, and the control signal inputted from said display-panel 
controller 16102, 

[0224] As mentioned above, although the function ofeachpart was explained, it is 
possible to display the image information inputted from the various sources of image 
information in this image formation equipment by the configuration illustrated to 
drawing 19 on a display panel 16 100. That is. after ******** of various kinds of picture 
signals which make television broadcasting the start is carried out at a decoder 16104, 
they are suitably chosen in a multiplexer 16103 and are inputted into the actuation 
circuit 16101, On the other hand, a display controller 16102 generates the control 



signal for controlling actuation of the actuation circuit 16 101 according to the picture 
signal to display. The actuation circuit 16101 impresses a driving signal to a display 
panel 16100 based on the above-mentioned picture signal and a control signal. 
Thereby, an image is displayed in a display panel 16100. These the actuation of a 
series of is controlled by CPU 16106 in generalization. 

[0225] In this image-formation equipment, it is possible also in carrying out the image 
edit which carries out as the start in the image processing which it hot only displays 
the image memory built in said decoder 16104, and the thing chosen from the image 
generation circuit 16107 and information, but makes the start amplification, a 
cutback, a revolution, migration, edge enhancement, infanticide, interpolation, color 
conversion, aspect ratio conversion of an image, etc. as opposed to the image 
information to display, composition, elimination, connection, exchange, insertion, etc. 
Moreover, al though especially explanation of this example did not describe, the 
specialized circuit for performing processing and edit also about speech information 
may be prepared like the above-mentioned image processing or image edit 
[02261 Therefore, this image formation equipment can have functions, such as an 
image edit device treating the display device of television broadcasting, the terminal 
equipment of a television conference, a static image, and a dynamic image, a terminal 
equipment of a computer, a terminal equipment for clerical work that makes a word 
processor the start, and a game machine, by one set* and its application range is very 
wide as industrial use or a noncommercial use; 

[0227] In addition, it cannot be overemphasized that it is not the thing which does not 
pass over drawing 19 for an example of the configuration in the case of considering as 
the image formation equipment using the display panel which makes a surface 
conduction mold electron emission component the source of an electron beam to have 
been shown ancl by which the image formati 
only to this. 

[0228] For example, even if it excludes the circuit in connection with the function 
which does not have the purpose-of-use top need among the components of drawing 



_19 , it does not interfere. Moreover, with this, if based on inverse in activity eye; a 
component may be added further. For example, when applying this indicating 
equipment as a TV phone machine, it is suitable to add the transceiver circuit 
containing a television camera, a voice microphone, a lighting machine, and a modem 
etc. to a component. 

[0229] In this image formation equipment, since the surface conduction mold electron 
emission ^ the formation of a thin 

form of a display panel is easy and can make depth of image formation equipment 
small. Big-scrcenuzing is easy for the display panel which makes a surface conduction 
mold electron emission component the souto of an electron beam in addition to it, and 
since brightness is highly excellent also in an angle-of-visibility property image 
formation equipment can display the image which was rich in overflow and force with 
sufficient visibility on presence. 
[0230] 

[Effect of the Inventioal As explained above, the electron source of this invention can 
decrease the variation in the electron emission characteristic of a surface conduction 
mold electron emission component own [ each ), and can raise the homogeneity of the 
amount of emission electron. Moreover, image formation equipments, such as a display 
with which **** and very few images of luminance distribution are obtained in the 
electron source of this invention, are obtained without preparing the memory for 
amendment and the cbrnplicjited circuit for amendment at the time of the actuation 
which was the need conventionally, and can simplify the configuration of equipment. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the rough block diagram showing the flat-surface mold surface 
conduction mold electron emission component used by this invention, 



[Drawing 21 It is the roiigh block diagram show surface conduction 

mold electron emission component used by this invention. 

[Drawing 31 It is drawing showing the manufacture approach of the surface conduction 
mold electron emission component used by this invention, 
[Drawing 41 It is drawing showing the example of a foaming wave. 
[Drawing 5] It is the rough block diagram showing an example of the measurement 
assessment equipment used by this invention. 

[Drawing 61 It is drawing showing the typical I V property in the degree of vacuum of 
Torr extent the 1x10 to 6th power. 

[Drawing 71 It is drawing showing the emission current-component voltage 
characteristic (I-V property) of the surface conduction mold electron emission 
component used by this invention. 

[Drawing $1 It is the rough block diagram of the electron source of this invention of 
passive -matrix arrangement. 

[Drawing 91 It is the rough block diagram of the display panel used for the image 
formation equipment of this invention using the electron source of passive-matrix 
arrangement. 

[Drawing 101 It is drawing showing the fluorescent screen in the display panel of 
drawing 9 . 

[Drawing 1 11 It is drawing showing an example of an actuation circuit which drives 
the display panel of drawing 9 . 

[Drawing 121 It is the rough top view of the electron source of ladder type 
arrangement. 

[Drawing 131 It is the rough block diagram of the display panel used for the image 
formation equipment of this invention using the electron source of ladder type 
arrangement. 

[Drawing 1 A) It is the rough top view showing the electron source in an example 1. 
[Drawing 151 It is the rough top view showing the electron source in an example 4. 
[Drawing 161 ItisanA-A' sectional view in drawing 18 > 



[Drawing 17] It is drawing showing thfe m 
in an example 3. 

[Drawing 181 It is drawing showing the manufacture procedure of the electron source 
in an example 3. 

[Drawing 191 It is the block diagram showing the image formation equipment in an 
example 5. 

[Description of Notations] 

1 Base 

2 Electron Emission Section 

3 Thin Film 

4 Five Component electrode 

21 Level Difference Formation Member 

50 Ammeter for Measuring Component Current If 

51 Power Source 

52 Ammeter for Measuring Emission Current Ie 

53 High Voltage Power Supply 

54 Anode Electrode 

55 Vacuum Devices 

56 Exhaust Air Pump 

102 The Direction Wiring of X (Bottom Wiring) 

103 The Direction Wiring of Y (Top Wiring) 

104 Surface Conduction Mold Electron Emission Component 

105 Connection 

111 Rear Plate 

112 Housing 

113 Glass Substrate 

114 Fluorescent Screen 

115 Metal Back 

116 Face Plate 



118 Envelope 

1 21 Black**** Material 

122 Fluorescent Substance 

151 Layer Insulation Layer 

152 Contact Hole 

153 Cr Layer 

201 Display Panel 

202 Scanning Circuit 

203 Control Circuit 

204 Shift Register 

205 Line Memory 

206 Synchronizing Signal Separation Circuit 

207 Modulating-Signal Generator 
301 Display Panel 

302 Grid Electrode 

303 Opening 

304 Common Wiring 

16100 Display panel 

16101 Actuation circuit 

16102 Display controller 

16103 Multiplexer 

16104 Decoder 

16105 Input/output interface circuit 
16106 CPU 

16107 Image generation circuit 

16108 Image memory interface circuitry 

16109 Image memory interface circuitry 

16110 Image memory interface circuitry 

16111 Image inpu t interface circuitry 



16112 TV signal receive circuit 

16113 TV signal receive circuit 
16114 Input section 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 
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[0035] mz, mmtm&mn^im^nm 

[0036] @2li, &lK£*itt5*S*?-ttli]*?«> 

a*ttft«*t»^-H-c, 0*2 1 manias*!"?, 

[0 0 3 7] SSK «^StWS52, »1ltt»IBl3&tf 

[0038] amB&mt 2 1 r*, 
mm. x'<vfimm-?ffistztiits i o 2 %<o&m& 
tt®-emi£ ztiftwehz. z.<o&m&i$mt 2 1 © 

^a&raiaL (si #180 tcm-t-s *>©-?> asu&a 

2 1 0{ftft&*#?«ff 4 , 5 WfcBi*ii-*mflEt 

[0039] itmttSEig[3fi, 4, 5© 

ffr^fc^SfrlS©"?. ^ftffi4, 5©±fc£JI$ 

u ^mtt»K3<o±tcgT-mffi4, 5«s«®$tt5j: 

$;h,5t)©-Ctt>5tv\, 

[0 0 4 0] W, £*T©t&WIS. ±i£©¥ffi§!3tffifSg 

[0041] ^se^sim^tms^ ©s«fci Lnm 
[oo42] 1 ) aas 1 &ft*y, M*jitf*mmK ± 

*Ki9S«l©ffi±JC*^ttffi4, StrJMI-6 (El 



3 (a) ) o 

[0 0 4 3] 2) *¥ttS4, 5*Rttfc&Kl±fc# 

1-5 (03 (b) ) . H. rr-Cil, ffltftJUMto* 

[0 0 4 4] 3) «V*t\ 7*-$V^tPftfn5a* 
flkSSrifi-f,, ^mffi4, 5Mfc, *0^©m$U9iI 

nt&k* mmmtm 3 ©$Maic«iit©3Ht l^s^sc 
mmiWf&ztiz (03 ( c ) ) . i©iim*aaici 

[0045] 387*— 3 V;r©mJE89g©0!l£0 4 C 

[0046] nmmmt*. mic/v^x&mw* l< , 

(04 (a) ) t, /-«^S[ii5ttS:ieiO$***S5> 
*EE/<*'X*BlAN-&*6- (H4 (b) ) k#h&. 
[0047] *i* » ^v-^StKffiSrSmBEt Lfc«^(c 
OV^04 (a) "CSlWi-S. 

[0048] 04 (a) tOott.5Tl25LtfT2ttSffl£ 
Jg©^X«t^^raR|-efc9, «^.«, TlSrl-r 
^^a|}>~i05y^ T2Srl 0-v^^uf}>~i 0 0 
5 9S>tU Kifffl (^i-^y^Cf-^IE) £ 
UfcSSe^Sia^&ffl^iF-©^^ CTjSS:^ 

[0 0 4 9] ftlc. /^w^«jS5ttSritai$-a:«:^fc«jE 
/■?yw^SrRJjqi-Sii^»cov^T04 (b) t?SiW-r5o 

[0050] 04 (b) IC*5lt5Tlfi.U?T2tt04 

(a) bmrnx-fov* Siise (7*-$ vm©f-^ 
mil) ^^.«o. lvxTyTustromijaZit. 

04 (a) ©KWt^«©jSS)fc^#HSCT-eWSOi- 
[0051]^ /^WtRMIlT 2 ffc, ISities 

(0 1 turn 2 &m) m& t> l < 

«***^e*©®E, w^tfo. ivss©mji-c^ 

[0 0 5 2] 4) W:, it7*-SV/#»TLft* 
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[0053] mmtxmkft. mz.tii oro-4S~i 

««^»W«itS:»SL4^6ffo-C, fl*.tffifcfflflfl 

[0 0 5 4] H % JhCM*fttNK*Hte*J:tt. ^97 

U<li5 0 0*V^ hn-A£iT, J:»»#*L<I43 

0 0*yjfx hn-A^T-CfeS. 

[0 0 5 5] r©J:5^U-C#6)tv5«ffie*S!«^» 

[ o o 5 6 ] a 5 k, ^mfcrnmn+ttiMmmmi-tsi 

[00 57] E5 fc*svv^ 13 1 1 m c^#hb CSW 
«:**■. 5 1 IlifmcitHPflEEV f SrPPiD-fSfc 

fcoftaiu 6 0Hifti4 l 5Pfl(D»«tt^K3?riie 
ft5*?«*I f fcJj>©«*IK 5 414®* 

7V - KWS, 5 3 1*7 y - VnM 5 4 teflEfcBJJD-*- 
5fc*©fl5ffiflj!iU 5 2l4«;^ScffllfB2 itJStffl^HS 
ftffiSSS I e Srffl^t" 3fc»©miEth 5 5 

[0058] itm&mmnfrimmi-itxrr s-h'wm 

5 4^ttSf^$lg5 5rttK«$il, iCDJt££g5 5 
[0 0 5 9] #f5.tf>75 614, a-;? 

Sffiitt, t- : ?-{c«J:»)2 0 0 < Csa*-c , *Dfa-c#5 

[00 60] H, fftteMgtt, i§#, ±ett£ff«* 
<07/-K®ffi5 4(0®ffi£l kV~l OkV&U T 

y - km 5 4 1 mm&mmm^ikmmi-^mH * 2 

~8mmt LTtTP. 
[0 0 6 1] fcfc, «iie«a«^tttti»7-OS*1«tt 

[0062] *-r, smmsu ejw<amKii f 



[0 0 6 3] a6A>t>we>*>*j:5«c, ^ffie^ss-? 
ttmsf^tt, tkmnm 1 e 3 o<E>#®wwr 

[0 0 6 41 ^11;, Sififl*£fl?*fcttiS?-H:;b 
3®ff (LtvMfimEiPf.s; : E6«f"©V t h) fiJLt© 
^^«BEV f 1 J&*fc«cW«St I e tmta 

U -#L#VMim£EV t h»T?tt»ttS8ttI 

[0 0 6 5] S52K, ttttiflfltl ei««ftSVf fc*f 

tktti&ffi i e n*^mEEv f x-m'&x-z 5. 

[0 0 6 6] »3IC, T/-KMS4 (H5#J1) IC 

##-f2>„ BPU 7V-K®&5 4K«iE;SiT,5®#S: 

[0 0 6 7] SfcfflBJSl eim+MEEV f lC*fLtMI 
«Ht*«i-6 1 Htffc, amttt I f f>3lHFtBEV f fc 

@ 6 td?fci»-C5Fl- J: 5 S^m^I ftt 

^^-sjev f \cn Lxnmmm>&&t&m¥i& (vcn 

flu ifmMfcl fiS^ftfEVf 

[0068] *»WT?tt, tttamje i e ^i^tsv f 

Rvm+mm i f oj^#*s^sffiv f mafucsff- 
[0069] zzx-tktumffii efr-mmcfc-zzk 

fl (Xtt/VP^ffl) i5^/ £ 5^f|jEv f ' &fWn)bT 
Afcttflfli e' &ma\,1tkZ<ni e* -vf ' 

[oo7o] tkmmm i e 

[00 7 1] SfJtfcia-Ctt, 7*- 5 ^^IS, ffitt 
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&<on&#mfs.rx. 8 ot~i 5 oxwm%k*i&vtz 

[00721 ±gS7*-$ v^im, jgttfl:is-c©x 
SSJ^SSv^gfcttu Mtmi0O-6Stor 

5. 

[0073] jip*k mm&m®m*»m*&±.nMg. 

zmtamm 1 e #»«^mtt*&mw&aMrWi 
t, 1 e tmi-mmv f ic^l-cm i 

jg-rs©-?, iR^aat 1 f hm+nmv f catt-cM i 
nmtt-rz&ffi&mmm-tkmstf-ti:. nt*«Ev f 

[0 0 7 4] 4fc, £Lh©i5*«H±Sr#1-5, #3§SU 
^J!i^5*Bfi^Wf-ttHi#?-:9*, &coi5^«fttt 

[00 75] 0H*.ttSttfl2«i3ffiS: 1 4 Veo&HBtt (7* 
-5i'* r «!)«il5«fc|BIC*»3ElcS5V^»K«©»e-) ©/•* 

tH*f fco^Tv 1 4 V#T©E»«E-C&ft-i-3 fc . 
roSBiifiaifflm^ttW*^ B: Ie#Vf fc#LT«0? 
-«»fc**5«H4©MI#tt**"t (H7 (a) ) . 
[0 0 7 6] Ltf>U i<0«Ki©*ffifi3H!«^»cffl 

SEE©/^;*&i6Sffi©g;fc®EEffiVina xfiJLh©mffi 

{z<om&t± i 4 vaioiffi : m*Ji 1 6 V) fcBUw 

1-*£fcfcJ:0, th*Til»4ofcVf-I etttt 

(b) ) . L,a»t>, 137 (b) ©J;5»CVma xSrl 6 
VlcHfrLfc&fc, Vmax6tT©SI£ (16VSTF© 
Sffi) «rBW0U-C«MW5il«-ri, I e**V f fc#LT 
BBH8Wfcfc4SMl4^fcfiy$L-C*5!J, £B£ig 

v^*tv^5^*ytt**urv^ (07 (b) ©® 

m . #38SI|-Ctt£©«HfeS:Vma xtfe^ttt^rt 
[00 7 7] 4fc, BWDr3^VW*©<g|COVvCfcVm 



CroPWmaxCMUUtDffilHWEL, C©#tt 
SrPWma xft#ttt^r £ t-fS. 
[0 0 7 8] ti5"C, #?893©©^iSfci\ £Jl±0±5 

[0079] La»uea*6» ss±i-E^j$^fc«isfi 
©sffie^nm^ixw^^tt. *©44-et±, 

*<o&&*m-\c^ziz&<Dtm*%:t)ithv>tt£<>x 
v>5fc©T?&s. ^&Lr, c (o&mzn 5 ©^meis 

[0 0 8 0] *mW<D*><btftZ>ffilEr.mc^ 

xmw-rz. 

[00 8 1] m jEISI3\ ±fB©«k p (c, 3-3cB£igS! 
•e, «^^tW^j£8Bfflfc^jS£;h.fc«»©^ 

[0 0 8 2] ^«BlCtt, Jtli^fcVma x«#ttft 
tfPWma xft#ttSrflJfflLT, S^$ixfc^®e*l! 

[oo8 3] ft^ffie^sm^ttw*^ 

fiVma xXU t *^-'^^i|@PWma x©®ffT»)f^$ 
[00 84] »ctc^ «x.tf H@<D^Be^m-f-Sttii^ 

(VmaxlEff) &V/Xttm&©ft^VV^«±0 

^#)5e/</w^«Sr»o1tiE««» (PWma xIH) Sr 

oi^Sffifft (Vf-I e#tt) *»k4*T, ^{gS 
emW$M\Z iSKBWffctt^-cro^Bfi^SiS^ttttJ 

ma xfcSl/^lPWma x 
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[o o 8 s] *fc, *xm<om*mimj£-tzmmmm 

S^fty-f XlC^tK Vma xMPWma x^HSf* 
rtfr* # v J: v , #35 W v * 5 

So 

[0 0 8 6] Gl±0>J:5lc* *»Wo«^jRK:j3V>r 

[0 0 8 7] jfclc, «Sno«^a(K:43ttft«Heill9 
«**W**oEflfcov*"CRW1-3. 

loose] #3Bn^*^a»c«s»ts«sfi>!i9«^ifc 

[0089lii L^«iBfi«9«?tt(i)^^S*M 
#£tc<i;;ft,tf , h y * *Ee£ftfcSt®£afMfI 

[oo9o] mn^ xm&ncox b urates 

[0 0 9 1] H8te*v^r«SiHtttfc»«bfcJ:5ft 

[0 0 9 2] m^tDX^ftE&l 0 2 IS, £**MRNff- 
Dxl, Dx2, , Dxm^ttSt)^ gjRl 



[0 0 9 3] n*OY*lSlE«10 3tt, 
Dyl, Dy2, , D y n Sr*rf"Sfe©^ X^fpJ 

BUI 0 2 il^«lc^$ti5o 
[0 0 94] ^ tubm*OX*fpJgaH 102i n#<E>Y 
#JrIE»1 0 3F«, 7B^oJ|DQl|68t)I^R1B$ 

[0095] ?F0^cojiffljte»Jitt, n&mmm. mi 
x'^fim&x&f&ztnts io 2 *$T*i>9. x# 

fpJEHl 1 0 2 Lfc«R 1 (O^SSctt-ffBJcgfSO 
MVtxje&£ti % x^flEiBl 0 2iY#fiiE* 
l o 3<D#m$<Dm&mzWiz.'&Z>£ 5l£, KB* # 

[0 0 96] SIC, *B£*3!1B?ttlU»-?- 1 0 4 tf># 
ftf**^** 0FB«) t>K m^:coX*[oJEi8Sl 0 2 

n*<0Y#r*»Ei*i o 3t. n&mmm, mm. 
*s*y* &$txMf& £ nitmm^m^ b 4 5 1 

[0 0 9 7] m*<^X*fR)EI|l 0 2t, n* 

^y^e&i 03^, jgiiost, ttfa*rzm*n 

[0 0 9 8] *fc. »U<Ht«»+53», IfrfBx^r^E 

^**wiini-6^B*©*M^in*a**«ftttk: 

[0 0 99] YiFfaEiH 1 0 3 fcf*. Y^falCE 

?(ISttfcSffie»S!m^*fcffi^l 0 4to£ij£>&?iJ£A 

B*oaw«^^a#«fttt^«R**t-cv^* 0 x 
®Ei4, ^K^ffiewss^»ffl*^i 0 4icw*D$tu 

[0 10 0] gclc. K±(OJ:54¥*6^h5^^E«© 

09-01 H % B9tt«*/< 

Sr^-fB-Cfc!?, Bl 1»H9«)**/^;V2 0 1^ 
NTS C^^T U ^^-IC^CTX U tTi? a VJt«fc 

[0 1 0 1 ] H9l:*Jir^ lli-h3*(DJ:5lcLT^® 
fimaS^IUagR^frEBLfcRmoSK^ 1111* 

m&izmfeLtzVT^u-v, ii6^7^s«i 
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1 3<Dftmz%tftm 1 4t*?/w<> y ? 1 1 smm 
j«Sftfc7~-*?v-K 1 1 2tt^»#-efc9, y 

1 1, £##1 1 2S^7x-^^k-h 

£T5»LT^BS1 1 8«r«/jiLT^5. 
[0102] 2ttBllC:fctt5m^;6&ffl 

»tetta+<5. 102, 10 3U, mmmmmm^m 

m, Dy 1 ftV^LD y n Sr^jf L"CV N S 0 
[0 10 3] #K3gl 1 8tt, ±Jfc<D*D<, :7 a:-*- 
^-hl 1 6. £##1 1 2, VTTV-h 1 1 1^ 

«j££*vo>s 0 ua*u !)r^i/-niiwt±ics 

«1 i«:i?+»4^Sr^»^tt»]#(oyr^u-h 

1 1 m^-c, s«nca:ss^#i 1 2&£r#u 

M 1 6 , 112,161 

I»118t*ricUt)iV\ 7x-^^l/-h 
116, J7^l/-H 1 1©IBIC^— !h-&PW«l 

T+#ft&«£*prs*fflS8l 1 8 *1-*::fct>-es 

So 

[0104] m*Ki 1 4 ft, *y^B-A^»a 

##1 2 2<D&frbftZt>\ 1 4<D*§ 

*3fe#l 2 2<£>gB?iJic£9, ^y^^h^^ 
(BIO (a) ) fcSMS^S'^hy** (BIO 
(b) ) ^tPftftl5Hfe^e«l 2 1 fcSjfcfcl 2 2 

=JKfi*>«*ft#l 2 2ffl©fc9#tt»*IK+.5£& 
T«fe#Sriicfc4<-*-ari:i:. Sftfill 1 4lc*5ft 
«^3ftR*tlc ^S^hy^h *>ffiT*#WIW- S r £ t? 

&s 0 m&mt&ai 2 i©»»fcLm a#ft</8v* 

**SrfflV>S£*fc-C£So 

[0 10 5] Xyxmfol 1 3ic»3t#l 2 2*rWS+ 
5*Stttn ^y^n^ #7-tc«fce>l\ a:® 

[0106] £fc, 09lc^SttSJ:5^ 3bt&i l 
4<&rtffi«fctt«»**/w«<s^ 1 1 5*Rtfb*l5o 
^^^H5©ltttt, S3feflci2 2 (B10$ 
flB) o»*o5*)rt®«^jt«r^z C -^^ix-h 1 1 

ri, ^HSgi 1 8 rtT«£Lfcft>f a 
^-^&oa*#i 2 2©Rt«-e*S, *9fr* 

?9 1 1 5wt, mytmi 1 4©m, s*ki 1 40 



s) trffv\ ^^Ai^if^itsc^ 

[0 10 7] 7x^U-hl 1 6fcfl, HtcSftffil 

1 1 4©*ettSrJSft5fc», $5fe&l U^MIC 

[0 10 8] m»*>»#«rfr3B, #?-<0»£tt#fi 

1 2 2 &*ae9m?ttu*? 104k 

S*4< Ttt^ttftv^fc, +#ft&fi^:bi*:£tTft 5 

[0 10 9] *B«1 1 8rttt, 5FH^©#«tf«ra 
1 0©-7*t o r rg&<DX££tC$*t, #frjLS 
ftS 0 *fc, *HSl 1 8<0#jfc*ff 5fi«r*>S^tt*t 

ifc««c, 7y*-tm*ft?zthhz> 0 rtitt, ^ffl 

SI 1 8rt«)3f3t<Dtt»cE|lLfcyy^- tfFHS) 
«*Ktl X 1 O0>-5*ftV*Lttl X 1 0O-7St o 

[0110] ttaLfc7*-$y^xt/rixKl»<o 
mtttaoao-c&a. 

[0111] ±»©*«a«-»^2 0 1 It, «;itfB 1 1 

KTjkZtiz x o ftffi»ie]&-csE»i-s r t s e 

H % ■ 1 1 fcjSlvt, 2 0 1 XX$Ltfs<*;V, 2 0 2(j:* 
2 0 3 tt«|»IalB, 2 0 4(i^7H/^, 

2 0 5ii7-r^7«^y, 2 0 6ttRifflfif»BiaH, 2 

0 7 fi3EW«-?-»^«, v xXt/v a i^itfltmJEjl-cfe 

So 

[0 1 1 2] Hi llc^SHSJ: 5£, «»/<*/U2 0 

1 J2, x 1 ft V^ LD x m, fl>8WW-D y 1 ft 
V^lDyn Xtf»E»3PH v LT*«M>*ftE]K t 
SaRSfl/CV*. MWDxlft^lDxm 
fc»JWB*»^-*^2 0 1 rtKUftbtttV^SJiffie* 

aa^ftu*^, wt>mtfnyiiofTW«fc^h!)^^E 

[0113] «HPD y 1 fcV^ft«8HF-D y n lC 

Va<t!9, «A.«1 0kV<0iffi(E«E3ftSttje*ttSp ^ 

ic, Sjtfffrjafi+a^^+^ft^^-srft^i-s 

[0114] ^SElHlK 2 0 211 rt^l-mffl(^^-r yf- 

y?m* mi l^siftv^tsm-ctticttiji^i-) * 
<ixst>^-e, #Myfv^fsi-smii, Ktt 
mff«asvxoai^mffit>L<ito v i^^k^ 

/u) cov>"fttd>— *SrSRLT, i/T/^2 0l^ 
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SB«i^Dx lftV^LDxmfcm«ttl2:«K1-5t>0"C* 
5. ^y^SUfSl-Smfi, *IJffll[HlK2 0 3 

#m*i-&mmt%T » c a n«ca&^v^»^i-a 

[0 115] *Wz&ttZ1tiKWMftEMVxti. ftftgB 
[0 116] 0 3tt, *WJ:*)AASli5I 

niMA^dNiiiiK 2 o 6 j: 9 mbtizmmm^T s y n 

cfc£<5vvt\ *»|citUrT scan, T s f tfttf 
Tm r y <D#W*W*ft»£"r S. 
[0 117] ^ff^8ilElK2 0 6 tt, *WW>&A* 
**t6NTSC*SCoynf«»«»6, Nflffi-Mtftfc 
JW«-»rt»Sr»(i1-Sfc»o0K'C, J;<*iMvCi* 

RW0>ffl£±T synct LTlgl^rSo ftdlBx 
ATA«ttB/Tt5 0 :ODATABttt?/7H^^ 

[0118] hut?** 2 o 4r±, wssyitticvy 
T/kA^SftSSWEDATAtt**:, Ift©l7-fyS 
K» y Ttv/^y w^tSfcfe^tOT, IDEMfP 

0B2O3 ±Uae>*t-6W«l«*Ts f ttC*<5vvCtfs 

BrTS. :«)»l8lt^T sfttt, */y h 2 o 
y Tfr/^y WHC*S JifciB* 1 7>f v# 

^a^sctbs^o n aR^ontf'-^ was* *) 

Wr-^il IdliV^LIdn^nfl^HI^L 
TStriHi/^ h US*** 2 0 4 £ 9 ffi;ft£*x£o 
[0 1 19] yjls**}) 2 0 511 ®«1 3<{>&<D 

«»leIB2 0 3 J;9ae>haW»«#Tmr y l-fi£oT 
[0120] £3Mi-JHfe£« 20 711 fiflfEIHftx--* 

id 1 l/^tu' no^icKct, SBfiaiMa 



[ o l 2 l ] Hjfc Lfc J: b ic. saBfiWSS^ttttl^ 

[oi2 2]iP^ *Bfi»ia«^lkU»?ICA(>u^K 

[0 12 3] fcT, A*«#fc*CT*B5fia»ltm^ 
£\ 3EJI«*»fe«2 0 7 i LTtt, -3gOftS<0«B£ 

S&2 0 7 t LTH — £©«S5«©ttBE/<yw*fc3&£r 
[0 12 4] 2 0 4^7^ >-^y 2 0 

[0 12 5] xS^WI^^ffiV^^KIl Rgflfll 
#^ttEIB2 0 6 OfflMf D AT AS:f ft 
1-5iKS3ft$*>S. iiJiflRIJJi«*»«@B2 0 6©fflA 
»!CA/DaeifcB«rRlJ5rfc-Ctf*8. 

[0 126] *fc, ^*X<bMigLT, 7-f^^^y 20 

aw«-»«4«2 o yicRitbttaBB^Tafest 

[0 12 7] gp^, ^^^/Ht-»"C«EfflH*a«>|» 
*d/a«*IhH»«:JBv\ jSWlciSCTJttMlBlBOEtrft 
^o^, ^38«-&**»2 0 7tt, 

r^^icMts^tm^o Sic, ^sic^i: 
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[0 12 8] T^n^flr#-C«BE3HH*a;(0» 
3\ BB«*»£S2 0 7fctt, «*tfJ:<»e>iiTV^ 

<fc&ftTv^Bffi«»§B»fil§IB (vco) Srfflv>tt 

at < , &mc& cr£BfimB?*uB?0BBB 

v\ 

[0129] £Lb© J: 5 2 0 1 XtfB»@ 

B*Wi-5*BWoBB#rtBBHU 8fDxl-Dx 
mfttf D yl-Dyn *»b«EE*r8JllDl-S - t J: 9 , 

fctf-C*, BJBBSH-Hv Writer , *9fr*v9 1 1 5 

-Afca»u *p5iL^a^ tr- a *b%b i \A\m 
[oi3o] mk a±BBifc«iai4 % ***fcjflv*e> 

XNTSC*a;t*iffc^ #*Etc«aH««j£KB 
r4£jh,icR&ftat><&-ef44<* pal. secam^ 

SBattTV#SC-Ct>J;V\ 

[0 13 1] Rlc, WJfiottfflEBtom^KfttfrjiSr 

01 3Srfflv^"CRWrs. 
[0 1 3 2] 01 2(C*5^T, 1I4&K* l-0 4fl*B 

fiaraBMkUB* , 304 »«Be9s«^ttttj»^ 

10 4fca«-r5*JiEj»"ei0*RH'6>Jxr*J9, # 
**M»«FD 1~D1 0«r#L"O*a 0 

[0 13 3] «Bfi*&«?*U*?-l 0 414, ££l 
±lcaMfcB»flEB3*t"0*3. rhftB^fftPf 
£ 0 *LTroBW^BWTEBS*tr«^B*r1i* 

[0134] 4H*?4K>*flEft 3 04 Mx.(WW 
■T-D 1 £D2<D#i§E#83 0 4) WKBSoBlMfiES: 

wai-rarfc-e, ^^trsrssiAicBB-rari^BrtB 

*VMBBEfc«;taBflE*BMlDU B*tf-A«r4HiJ3 
^fTratCffiB*f-5*iiEj»D2-D9lCo^T. 



«B&1-5#j1E»3 0 4, Bt»^«BKi-«^tM 

fD2^D3, D4iD5, D6iD7, D8tD9W 
#»E& 3 0 4 Z-&<Dm-mjL kLXhftOZt »V 

[ 0 1 3 5 ] 0 1 3 14, *&H0«?H0ffi4)W?a> 
±e»ffiEB0B*BfcB;fcfc*a^^3 01© 

[0136] 013*30 2l4^y y KBB* 30 3« 
*?tfBii'*-*fc#>0BPU Dl-Dmli*Sie8i 
B?WB7tcBE»m^ftfci()0^BB7. G l ~ 
Gn^D y KBB3 o 2{c^jgg$tifc^a«^-efo 
£ e *B*frB«>*«EB3<>4»4-fl:*>H--E 
B t LTS« l JLtc $ v> s 0 

[0 13 7] 01 3fc:fcv*TB9iHC##r4HC. 

EficDB^Biffl^fc*^*^ o 1 fc0>*#ftgv^ 
14, Sffil fc:?*— b l l 6«:^y y KB 
813 0 2*B*.-0*S£-?JbS. 

[0 13 8] Sffil ty^—Ts^U-hl 1 6C0K(- 

ft, lB©J:5^yy KBS3 0 2jWHW fejvcv^ 
£ 0 ro^y * KBB3 0 214, SBeBSB?tttiia 
*1 0 4^e>»ffl*ttfc«^tr-ASrBB'r*ri:#-C 
t£fctfrc, »BEB©*WfcBfrLTRr*&jh,fc;* 

*£BfiaKaB?tttti«? 1 0 4 KttJSlT 1 AT oR 
MP3 0 3fcK»4fcfc<0i4o-a*5. 
[0 13 9] KB«3 0 2<0»*«>Efittfir4, 

0-ef4*<, Ma3 0 3*^y5/*«jC*»RJt*Cfc 
t>*>!K *fc^»2/KB«3 0 2fe, 0J*LfiSc®£3l§! 
B^ttffiB^ l o 4 ©BB-*iE«fcRtf-Ct> «fcv\> 

[0 14 0] ^HfPSg^Dl—DmX^Gl-Gntt^FS 
*<oB»0Bfc««*;h,TV*5. ^LT, B^-tTSrl^l 

^3 0 2 ohicbb i ?w >#<0BR«#*B«»l-r 6 r 

k\zxv. &n*v-*(nmytmi 1 4^j8wt£s»j» 

[0141] {Lb®* 5Jc, 4&fiaBB£jttBBtt, 
^*fi^> y ^^EB&t^WSEB^v^ix^XWoB 

ttB^B^KB^ft&i", ru^a^r^, ay 
if »-*-B©B*BBi: UT*fB4BB»rt»B*# 

[0 14 2] 

I^*0iJ] **WSr*H l r*BB*rMfcB»i- 
[0143] ^Jfe^l 1 

*BBBr«v^fcBBfiaiBB^*kia*HF«>B*tt, 0 
l (a) , (b) te^3ix5fcoiR«T*>a. B* * 



[0 14 4] SBDe*^«^»ffl^COSi&^ s*w 
[0 14 5] ail^VtlliSfi, 4t5tt*^I 

So 

[0146] ut. mm^m&m i xvh 2 \cm^x 

[0147] Xfi- a 

(RD-2000N-4 1 • PSrft^tfcSD "C»J*U 
J: 0* ^£ 5 0 AOT i , JlSlOOOt 

*-y*%mmix®ML. Ni/Ti *fflM^y 7 h 

t7lt, lit^SMflRf L 1**3 S^n^ H 
W1^3 0 0 ^^n^^— b/Wm¥W&4, SZMffc 

[0 14 8] Xg-b 
*-~i/;/U ^<D±{c:W«Pd (ccp 4 2 3 0H| 

mm m nm *r* tr ^-j— m z 9 mama u 30 

WSiltim (ftttt^tf) ©K&SU *<Dtt®t 

[0 14 9] ftlC/CrMKt«6rtao»K3*»3:y 
It. 

[0150] W±tf>Xglc <fc 9 , StE 1 ±lc*^«« 
4, 5itf»«tt*R3«ft»j«Lfc. 
[0 15 1] Ig-c 

C&K 1 £13 3 o»£ff«*lcK1EU K^^v^lcr 
*«LT, 2xlO©-5*torrOKSai:lU 



®«4, 5Mfc**«ESrB]aDu astea (7*-* 

4 (b) lc**tt*j:5ft*»iLfc. 

[0 152] 04 (b) *K T 1 XtfT 2 tt«BE»Jg© 

/<^«fc/^^w«-cab9, **K«-cttT 1 1 1 s 

y«\ T2«rl05P»kU H^&O^iUfi (7*- 

^mo^-^iff) ^0. iv^y^#ESf 

BI^H:, 0. lV0«E^T2l«fcJ6«fflferf 

tt, 7* — $y^«BEVFdS5. 0V£)fc£>£5. IV 
[0153] XS- d 

■c, ^®«4, snaic* ir^ssei f 3tt54km«at 1 

fco ^©i*OH5©SBemiiSS«rt©Kffi«W:l. 
0X10O-5Stor r Xh<o1t 0 i&2 0#^SttflS 

[0154] ek* ±»©xatfffi*Lfc*aifi«ffl« 
aBDfiaraiit^ttffl*^* i2ot*ci o^rae*jni» 

[0 15 5] B5lC*5ttS7V-K««5 4 £g® 
C^ffl«*»tti***>E**:4iiim, 7/-KIi5 4 

£Sf21 X 1 0£>-6. 5*tor rSft 

jEE : 1 X 1 00— 7. 5|tor r&T) fcRSLfc. 

vat 

[0156] #ssfi«a*^fttu»?ottttjms<KH£ 
[0157] ^laswoaaewaiw^&fflK^oiftffl 

SrS^SE (RiK«) ^14V, s<;v*m& 10 0^ 

[oi5 8] »ii9, *ae»ffl«^*a«^#i- 
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# 5 0ttwmKft*aoftB&ws«?tttt*?# i~ 

trSttOU Vma x £SSrLT£ffifci»3«*tt 

1 4VSrSJptL.T0. WWrf 
■e#ffU> 14 V, 3 0 

# 5 ©^ttfciftlJg U *B&ttm?lfcfii*?# 5 Olfc 
mWfaffllLn&VaGMmttWim*** i~#4©o. 

±#1- s 1 1 k <£ 9 . affifi^ffltt^ftta*^ # 5 teas 



[0159] *a|ftj|t, WEAlttntottfttttf 14.3 
tO&ffiggSJB^I&tfii^?-* l~#4O0. 9W*n 

[0 16 0] SH±X9s #3t9to>9rt-WK»^Xtt, M 
5«iEffl*»*rB)flrt-5*|jE3»*lS1-rtK:J:9. # 

[0 16 1] 



SCE No. 


#1 


#2 


#3 


#4 


#5 


Ie {ft A) 


0.9 


0.9 


0.9 


0.9 


1.0 



[0 16 2] 

S£i£0»J Ui< R*ft#8re 5 fltt&BfiSSIFT-tttl] 

[0163] r o*?**ltlM 1 1 n ctl&fF*&& 
tfiaD*ftr«^3tta»tt«r««Ufci:C:5, 5B©« 

B^nfim^iwi*^© 5 *> i «*>*©acm**# i . 

[0164] ^ «cwmst^i. 07>{^A^ 
Bpe^as^ftffi^^tc i o o^-r * n#H±o^/^ 

■M»o/<>wi (ttjEAi&«) SrHilDi-S^iKiiBP 
Wma xSrJESfbr^Wtttaeib**^. Attttfc 

LT1 OT^^a^^y^-Wtlo**, ^OfSftHJgi 
OigU>®E-C&5 1 4 V, 1 0 0-7^ n 

fWWLT#mWfe«rW£U tt©*BeWffl*J*W* 
■T-©ika«8iE-e*5o. 9-?><?uAbm$-$ctz* 

[oi6 5] sk±x9. *&mnnxmc.#^xtt:* m 

[0166] mmms 



[0 16 7] «*«G>-tttD¥BB*Bl 5^^T 0 £ 
fc> if^A-A' f£r®0£Bl6lc, $tfg«E£Bl 
8iC^-To fiU §15, il6, @17S 

[0 16 8] rrtflttXtE. 1 0 2fiX*fR}ga^ (T 
B»tt>l*-P) , 1 0 3ltY*fp]galS (JJB»tt>l» 

1 5 1 ftmmt&im, 1 5 2 iski^®^ 5 1 rmk 1 0 

[0169] ftlC©:g2f 0 1 7 jfctfB 1 8 \cm^ 
fia-httBl 7M11 8£D (a) - (h) KM&t 
[0170] Xg- a 

* h (AZ1370 - h#M) Z^^^i—fcX 

^LT, TBEISl 0 2(Dl/^ b/^— VSrJg^U A 

[0171] xm- b 

o^^pyo^yny^bK^bftsa 

1 5 1 £ R F * ^ y 9 mz. J; 9 mk Lfc 0 
[0172] Xg- c 
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5 2£j&£1-5fctf>eD* b'<#—>&ft*)s Z 

t LXSmt&mM 1 5 1 1-C3 

£H 2 #;*£/8^fcR IE (Reactive-Ion 
•Etching) &t£ £ofc 0 
[0173] Xg- d 

— y<£r# h US** h (RD-20 0 ON- 4 1 • 0 

hn— A(OT i , J¥£ 1 0 0 0^-^^ hn-A 

*«-c»*u Ni/Ti«ai^y7ht7u 

[0174] Xg- e 
lff^S®4, 5<£>±Ul±ffi$l 0 3<D& hl^* h^* 
— ^Sr*jaUfc«, J? $ 5 Otf-V^* hn-A£>T i , 

3fao»«©jja«i o stMit 

[0175] xa- f 

ftic, RKl 0 0 0**^* hn-^Crll 2 1£ 

d (c c p 4 2 3 0 • MFM («) ttSi) fc^trv^ 
-fc*9liHEttliU 3 0 0ttl 0»ffirtffl«««i 
&£Lfc 0 £5LT*j*Sftfc±5G*#PdG>« 

^-bStt«tt5X10©4*Q/D-Cfcofc 0 £, 

«*lc»«E«Lfc««lilo*ftb-f* IKIft^av^W 
S. *fc9^ofctttB <JMKt>*tr) *>R£ 

[0 17 6] Xg-g 

[0 17 7] X@-h 

n— ACDTi, 5 0 0 0*>?X hn- A<9Au£ 
rite*!?, 3^n*^l5 2ii6ii^. 

[0178] h±<dxsic J: r> x sis i ±ictsbi* 1 o 
2, jMQjftR/ii 5 1, ±e»i o 3, m*nm4, 

5, **«m3«**j*Lfc. 

[0179] wc % eLhoisicL-rffrtufca^st 

[0180] _bj$tf)J; 5 fc LT*««)*BeWl[«-f * 



1 0 4 SrKitfcSfc 1 £ 3 7^^- h 1 1 1 -tic 

116 WJxWRi l 3^rtffiJc*5tJKi i 4£** 
1 1 5*s»*S*LT«*$Ji*) Sr3a*#l 1 
2 Sr^LTEO U 7 M16, 1 
12, 9T^U-M 1 lOft'&SUJJl^Sy 

5 0 Ott 1 0 ^IMt 5 r i tSf Lfco *fc!> 
TZfU-b 1 1 1^0iKl©iSt75y htf?*'? 

[0 18 1] i9CfcH^ 1 0 2, 1 0 3fl£>5rX;fr 

[0 18 2] fMl 1 4 12. ^^P-A^(j:S 
**1 2 2<O^E,45^ *Wfc«'Ctt«*#l 2 2 
Ht*h?-f:/»tt 110 (a)) £SffiU jfelc:/? 
y^^b7^7 P ^MU 2 
2«rWSL-CS*itl 1 4»|Lt 

LTH\ «lfJ:<JBv*&*LT^SIM&«:± 

[0 18 3] #7*£«1 13fcS*#l 2 

4©rtlfll:tt^^s;^i 1 5SrRW/t 0 **/w< 
1 1 6tt, ttjfeKl 1 4©ft«flL ttXIRl 1 4<D 

[0184] 7 x^/U- M 16 fctt* 3Sfc*#K 

«Tf«t, 1 1 5<D*-C+»*»ett*s»b 

[0 18 5] ltr^(OS«r«:ff5K, *9-«>»^tt*ft 
i22i Sffie^MS^JktB*^ I04ir £*ttt> 

[0 18 6] a±^)J:5«J:L"C^Lfc^9^«»rtc[) 

xmtDyl^LDynSrH:, Sffie^SS^ttW 

mm 3 - ^ ^^»a+* r t ic<t 9 s^ftmsfp 2 

[0 18 7] 7*-5^*Q.31(0«E«*W:, @4 
(b) tm^tLito *fc, *^*!|-C«T 1 £ 1 $ 5 
8\ T2£l 0 $ Ji#<5: L, fa 1 x l oco-5Slt o r 

[0 18 8] r©±5lCU"Cff^Sixfc«^aa«fS2 
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[0 18 9] KSSffil 4 V, a*/W*«3 

ngrC, M<£M.2 x l OO-SfcRSSi?, *-?«SE 
I f . fttilttiffil e«r»*b4*b» SttfkxmSrfi'o 
fc. 

[0 19 01 8lh©i5t7*-5^iB, ffittfkl 
ilffl04tf»Lfc. 

[0 19 1] 'T*V#V7'«S!©^yW*ffifflL 
«V^V^»OttiKJIffi«i«tt«K«9|fc*, 1 2 Ot 

*>?'&<OM£&tt.l X 1 0©^-f-f;*.6. 5itoi 
r8«-C, t««l»ffBlxlO©^t^7. 5*t 
o r r git? "C ife-o fc, 

[0192] r- -ca& 

-r«£&'Ctt*u *B«ettJi:*ffv\ »c»jfcii© 

[0193] ^mtKmrnm^mmmf- 1 o 4 mbar 

L-C#^ffig#SS^Scffl^^ 1 0 4 ©m^& 
UMWt*H^» **«li:l3«ft3WfeT?lijEffl«0B*a 

#i$Hfc«ffie*Si«-f tttU*TF i o 4 tcfftbn ur, is 
xamm&mm**imm* i o 4 ©m^scw^ttsrts 

[0194] fiLk© J: 5 CS«Lfc*38Woli«»]aaS 

Bkl*5V^-C, fl-SBtfW-Dx l/j;V^LDxmiDy 1 
LD y n £il C, 3t3E«#XV3CWflr#Sr^0*©«#- 
«£MkJ: 9 ^aaeaifflm^ftHiSHF- l o 4 icfttta 

MCX*fi/w*v9 l l 4*>5VM48W®II PFH*) 
KffrkVRJbcDiS5E£FW!DL-C, S^tr-A^ilU 

©^a^eftfco 

[0195] #*isfli©H«w&sgBi4, wymo>'p 
©B^S^tfft&ttfc. 

[0 19 6] Hl&fcU 

gum 1 fc±< mwmsmt sm<o&mmmm.n*»m 

*f«r«R±K»)«Lfc. *©&, H«« 1 fc Ha«©ai 
£ff«3£HS-Cil4 (a) K;g*3:h.&«Eati**«-*? 

©l$S 04 (a) *©Tl£l 5 ])tS>, T 2 * 1 0 S !> 
S>iU H£i!!£©&iiSflll41 4V-£tLfc. 
Wi«li:^<IBItl»cU-C«3eftia«rftv\ S^jfltSr 

[0 19 7] #6*vfcB-T-ail;:ovvC» 0£6S0<Jl tISIt 
nSMiXA VRI C*f*-C«*8cttM»tt*rWJfc Lfcir 



sBw^Begsw^fttafiH^rtiB©^ ftw 

SiffiaSl. OT-Y^nAfcfcO, te©4BttO. 9^ 

^A-cfcot f*u nakMi&mHi. #sB&*aw 

[0 19 8] ^rr-C, *J£0!I 1 fc »»©*jS-C, ±12 
1 . 0 if o AW^ffiS^gBegtim^iftttiilH 1 
ic. 1 4 V^±©»iiS«£#otiJEE^VW* (fitiEfflm 
II) Sr^D-fSrfclCtt), VmaxfcJESrU 
tt*SWk**6*|jExa«rltLfc. *©*£;£, #&Bfc 
^S!S^»ffilR^©tttHSJ«l:^»Sff0. 9^^nA 

fc * t) . ^-co^Be^aw^Sttti^^ a>e> isff n ci& 

[0 19 9] 

Bl 9tt> «rft©£B£*I!«**ffli!l*£m*SlfcL 

a*«J» t -f 5«* ©BfeffittK J: 9 «tt£*iSMMft 
5i5 Izttrt L*^H©B4U*j&gt*© 

[02001 Bfieiooftf-f^yw^, 1 

6 10 1 (4y^ ^^W^/VOWBBK, 16 10 2 
Uf-f^/W^y ho— 7, 16103tiv^W 
16 1041*7^ 1 6 1 0 5 V 
f-7*-X®^ 16 106tiCPU, 1610714 
H&£/£lHl8g> 16 10 6 10 9&t/l 6 11 

ottMfe^y — <^>9-y^-*m&, i6iim 

W&hM^*-?*.-*W&, 161122W161 
1 3ttTV«^miHlK, 16 11 4ttAAS?-efc5„ 

[0201] usu *mqmimm-s.. m^ts^uvr^a 

SrSffi-T 5 14 a &l!«&©3c* fc RR»£« Jtr ^f?^ 

l*«©gft, wwteH-j-aHKK* 
[0202] £ir> H»flr*©«*ttefior#»©«ti 

[0 2 0 3] *-f. TVfa^-g<t[HlKl 6 1 1 314, 0!l 

[0 2 0 4] S«-fSTV«-i-©36rS:«:WcRP)*T,St> 
©-ef4&<, ^NTSCja, PALM> SEC 

&£*U*fc'fSi?r!BitS,&&TVI4> *Bafk^B^» 

[0 2 0 5] TVflTS-gflrigiSl 6 l l 3-cs<t$^ 
TVft^-14, fa-yi 6 1 0 4 {Cffl^j^^5 0 
[0 2 0 6] TVft-S-SftlHlKl 6 1 1 2»4, WX.t£m 
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ETVflHHMBHBl 6 1 13tia»c, SfrfSTV 
SdShfcTVfftfa^l 6 1 0 4\mJd£tl 

So 

[0 2 0 7] HfftAA^^-^^EBl 6 111 
11, «*«TV*^9^B****9^*ir^--fti?© 

0B"C, R9fc*hfcBfc«#tt^-^l 6 1 04IC 

[0 2 0 8] H***!* — 4 — 7x-7@Bl 6 1 
10H, tT^^r-^U-a-^- (£ATVTR fc$H") 

So 

[0209] ®&^y — (y?—7*-X®&l 6 1 

09(1, trr r ^^^^^ci^^g$nrv^5®^m■^^ 

16 1 0 4lCBWjS*T,S. 

[0 2 10] I«^^yW>^7x-7|i]i6l 6 1 
0 8 ft, fSKLhByV pic, fllLB&'r-* £15 

fc!?&*;h,fc»JfcB»7 f — * fix 3—^1 6 104ICA 
*$*iS, 

[0211] Affi**f — 7x- 6105 

iSr»«r5fc»©@IS-e«>5p B&x-*^:*:* • H 

*B«»j8St©«i5CPUl 6 106tMt« 
TfSOTffi^gfcffiif-* OAUl*ft ^£fT 5 r fc t> Wi§ 

"CfcSo 

[0212] Hft^AlBlK 1610711 flJEAffi^-f 
^-7x^081 6 10 5Sr^Lt^A>bAA* 

tizm&r-fi^x^- mm®®*?. *av^cpui 
6 1 o 6 a v m%isti*wm!r-**x* • B#i»«fc 

^So 

[0 2 13] ^lalBtcJ: VBE&SMtWfrmmtif-* 
fl, fa—Pi 6 l 0 4\cMJj£tiZ>tK ^&ic<toT 
Wt«rEAI±l*-f V^-^a-^EBl 6 105^LT 

SrfcfeWfBTffcSo 

[0214] CPU16106I1 ±fc LT*«*3fi« 



[0 2 15] W)lfi, -v/l^WIM 6 1 0 3\m® 

1 6 i o 2fc»Lrw«t#Sr»feb, ms^Mttft 

*-BE<D£3£i&tf>!&ft ^^ggofttfs&SE 

•wrs. sdfBM^i^iHjBi 6 1 o 7fc#i/r 

ttWBSAffl*^ v^-7*-^0Bl 6 1 0 5Htt 
9m<r>*> y -&r*i?* ltb&x- 

[0216] ft, CPU16106I1 ^*L»^OBW 

tttff3*LfcJ:5fc* Affl*^ ^-7x^0jgl 6 1 

0 5fc^LT#tt<D=i ytTa— M7-*fc88R 

[0 2 17] A*<B1 611411 ffiTlBCPUl 6 10 

[0218] x^-y 1610411, atrfB 1 6 1 0 7 ft 
V^L1611 3 £9A#£ftS«*<£B&f§^&31gfe 

1 6 1 0 4ttrt«KiH*^*y-*r«*.SO^a*b 
i\» £*tfl, «^tfMUSE^Sr*3«>t L"C, iS?£ifc 
-T 5 LTHflM * y - *&B fc + S J: 5 ftx v tr« 

[0219] wnk**v -zmzzmzx *) , gutso 

*«#*glcft3 0 foSVMllfrfBlj^^lHlBl 6 1 0 
7Mcpui 6 i0 6fcm^tr, BfcofflSIt, ffl 
m, ft*, M/K ^*to»fc+ SHttaaaiJWWfc** 

*lcft5fcv^53pJ^»b*i*. 
[0 2 2 0] ^/V-^r/l^iM 6 10311 HtffSCPU 
16 10 6 ± 9 A**HSW»«^*^#, 3c^B& 

1 o 3(1x^-^1 6 i o 4d>e>A***taia*ift**t 

16 10 1 IcttttH-So ^(D^&^H -SIE*9l»m 
rt^H*tt**«I9**ra«i-6rfc|!:J:9, 9flB# 
Bffi^uif^i^lc, -M«r*[*©««lc»rtT«* 
±oX*ft-5H«Sr**r 5 - 1 1 RTtB-efca. 
[0 2 2 1] f^^^W^/^yhn-^ 1610 

2 ii, ssiac P U 1 6 1 0 6 ± 9 AA ^tvs^ft^-ic 

BttBIftl 6 1 0 l<0»fP*«HiPi-5fc»OE| 
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[0222] ^^W'^A-ro^WfciMtMcllto 

KaiE]8Si 6 1 o ^x/w^ 

******* 

«rM«i-«fc»ofll-»«rSaMBllSi 6 10 1 

h*feil*i'*-:/*;*fc^o;tBS 
©W£fcHfe5«W[t-f-&RiblII»l 6ioil:*fUt 

[0 2 2 3] m®®&l 6 1 0 114, ^-f^W** 
M61 0 0KlfrDnr5®tMi^£%£rS;fcft©[s]B 
-C&»), SfJlB-v/i^TV^IM 6 1 0 3;S>?>A*£*v5 
H«ffi#i:, ^i27 ? w^7'U"r^^3Vhn-7 1 6 
1 0 2 i!)AA**L5«««-«-K:a-3V^-C»fM-af>0 

[0 2 2 4] £Lk. #SS©«|gSrKWLfc^, 01 9C 

;n6i ooic^jjrfsrtasBTtir&a. bp*>, 

1 6 1 0 4lC*J-CjS^ife$*tfc^, -v/w^u^f-i 6 

i o 3 fc*sv^raaswis*t» mm®® 1 6 1 o 1 ica 

JjZtiZ. ?<fx-7u>f = yhn-7l 6 1 0 2 

», aia^sagftwcfcc-cMwiK 1 6 1 o 1 ©» 
^t«*rtsfc»©««i«-9-*»ii-s. 1 e 

1 o l (4, ±EB#MI*fc*l1iP«*fc:S-3v*-C? f <f *:/ 
MV<*/n 6 l 0 o KRIMt-£«rBlSn-f- C*Uc<fc 
(J, ^-f^W'^/H 6 1 0 0 fc&VvCBfeiP&F 
SfbS. rtte>©-S<Dl)^(4, CPU16106 \Z& 

[0225] *m&y&immz.*s^xK., mm : f^-y 
1 6 1 o 4 \ct*im-tz>M@L/ m&>ti$.®®i 6 
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